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Dell offers a complete line of Intel -based Systems. Simplify your e-business with robust 
Dell PowerEdge servers based on the Pentium III Xeon " processor, including the Dell 
PowerEdge 8450 Server. This monster can accommodate up to eight Pentium III Xeon 
processors, up to ten 64-bit PCI slots and is expandable to 32GB RAM. 
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My name is Michael Dell. I like to think of 
myself as an innovator who started a 
company, Dell Computer, around an 
idea: thdt everybody should be doing 
business directly with one another— 
one-to-one, with no barriers. 

Today, the Internet is making that 
even more true, by enabling us all to 
establish airect relationships with our 
customers. 

That's certainly true here. Once we 
start a relationship with you, we'll help 
you determine how best to integrate the 
Internet into your business. 

At Dell, being airect is a philosophy 
of creating value for our customers. 
Ana it's our reason for being. 

1-877-430-3355 




Visit lwww.dell.com/innovatorl to learn more 



about how our new enterprise products, soft- 
ware, technology consulting and team of pro- 
fessionals can help make the Internet work for 
your business. 



New Dell PowerEdge 8450 Server 
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www.dell.com 




CONSULTING TAX ASSURANCE 



©1999 Ernst & Young up 



iterial 



to share office information. 



(.company) 

These days, sharing the information faster is almost as crucial 
as the information itself. With our global e-business solutions, 

like company wide intranet and extranet systems, you can 
quickly share what you learn locally, with the rest of the planet. 
Thirsty for more? www.ey.com/us/ebusiness 
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Can -Do! 
networks 




they can do dcltcl and voice. ..they can do any application. ..they can do the 
whole kit and caboodle. ..and they C3TI do it for your business! 



Lucent Networks 
are voice-ready 
right out of the box. 



With a Lucent data network, there's really nothing you can't do. 
Because a Lucent data network is a truly integrated business applications 
network. It can pull together your entire enterprise- 
every branch office and remote worker (from Bora 
Bora to Bloomington). It can integrate everything-LANs, 
WANs, intranets, extranets, remote access-with 
distributed routing and policy management across the 
network. All Lucent network gear is voice-ready right 
out of the box. So it's ready for true multi-service 
e-commerce (with all the reliability and security you 
need to put your business on the Net). And every 
Lucent network is backed by NetCare', which can manage 
and maintain your network 24/7. Lucent can do reliable 
L networking solutions for every enterprise. So go to 

www.lucent.com/ins/can-do for your Can-Do! Voice/Data 
Convergence Guide. 



Cajun P330™ 
Stackable Switching 
System 




SuperPipe 155 
Multi-Service 
Access Router 



Cajun P880 
Routing Switch 



Let's see what we can do for you. 



We make the things that make communications work. 



This One 
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56 We've Got to Admit IT's 

Getting Better 

INTRODUCTION IT inventions and 
trends of the last 30 years give hope and 
inspiration for the next 30. 
By Polly Schneider 
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58 Stormy Weather 

OVERVIEW A blizzard of new technolo- 
gies and business pressures swirl around 
CIOs. Can understanding the past help 
CIOs endure the storms of the future? 
By Sari Kalin 



Don't Stop Thinkin' About 
Tomorrow 

SCENARIO PLANNING Inventing the 
future isn't easy, but there are ways to 
diminish the uncertainty. 
By Meridith Levinson 



80 The Wealth of Knowledge 

BOOK EXCERPT: BUILDING WEALTH 
In his newest book, noted economist 
Lester Thurow discusses the roads to 
riches in a knowledge-based economy. 
By Lester C. Thurow 

88 Formative Years 

ORGANIZATIONAL CHANGE Three 
decades of IT innovation have meant 
organizational change everywhere; devel- 
opments at Visa USA and The Wall Street 
Journal optimize the trend. 
By Anne Stuart 



106 Making Beautiful Music 

COLLABORATION Culture change, not tech- 
nology, is key to collaboration. 
By Bill Roberts 



118 Work in Progress 

ROUNDTABLE: THE WORKING WORLD It's 
anyone's guess what corporations will look 
like in three decades, but one thing is clear: 
Information assets and how they are man- 
aged will be the foundation. 
By Polly Schneider 

126 Inventing the Enterprise 

INVENTORS Without the contributions of 
these inventors, who knows what the CIO's 
world would look like today. 
By Tracy Mayor 

152 Across the Great Divide 

CAREER ADVICE When it comes to being a 
good CIO, graybeards and whippersnappers 
have a great deal of career advice to give each 
other. By Mindy Blodgett 

158 Children of the Revolution 

FUTURE WORKERS AND CUSTOMERS 

Today's schools are embedding technology 
into their curricula, and businesses need to 
prepare for these workers and customers 
these students will be. 
By Meg Mitchell 
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Presenting The Industry's 

Only Complete Desktop 
Management Solution. 



Centralized Security Management 
Integrated Encryption 
Centralized User Administration 



Web Management'" 
Backup/Disaster Recovery Database Management 

Monitoring SERVER MANAGEMENT 

Application Management 



SECURITY MANAGEMENT 

Virus Protection 

Firewall With Authentication 
Single Sign-On"* 

EnterpriseDiscovery'" 
Event Management'Correlation 
Problem Management 
Predictive Management 
ENTERPRISE MANAGEMENT 
Real World Interface'" 

Business Process Views™ 
Workload Management 

Windows 98, 95, 3.1, CE UNIX 

LANs. WANs, And Internet 

EXTENSIVE PLATFORM 
COVERAGE 



TCP/IP, IPX, DECnet, SNA 
NetWare 



OS/390 



(Computer® 
Associates 

Software superior by design. 



Network Management 




Multi-Processor Support s,ealth Viewin 9 
Session Recording File-Transfer With Crash Recovery 
REMOTE CONTROL integrated NT Security 

Remote Access Remote Reboot 

Software Metering/Auditing 
Software Maintenance 

ASSET MANAGEMENT 

Y2K Compliance Check 

Hardware Inventory 
Configuration Management 
Financial Tracking 

Hands-Free OS Installation 
Broadcasting Push/Pull 
Event Monitoring And Automation 

SOFTWARE DISTRIBUTION 

Roaming Users Support 
Dynamic Groups 

N- Tiered Distribution 
Secure Data Transport System 




Yes, all of these features and functions can be found in one 
solution: And you can find out more by making one phone 
call. Call today and find out how the industry standard for 
network and systems management can help you get all of 
your desktops under control. 

For more information, call 1-888-864-2368. 
or visit wwiiir.cal.com/ads/desktopmgmt 

Unicenter TNG 
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One consistent image. A single platform. A 
single system software image. And a consistent 
l chipset, memory subsystem, system BIOS, graphics 
L and audio/video controllers. That means when 
W you qualify one Tecra® 8000, you qualify them all. 
This portable delivers true versatility through 
commitment to a single stable platform that saves 
you both time and money. 



CI 999 Toshiba America Information Systems. Inc. All rights reserved Tecra is a registered trademark of Toshiba Corporation The Intel Inside logo and Pentium are registered trademarks of Intel Corporation 
All other products and names mentioned are the property of their respective companies. All specifications and availability are subject to change, licensed operating system installed 
'Download speeds are limited to 53Kbps. Upload speeds are less (in the 30Kbps range) and may vary depending on line connection. 
"Data transfer rates (4X DVD-ROM) 5.408KB/S max.. 2.238K8/S mm.; (24X CD-ROM) 4.104KB/S max., 600KB/S mm. 
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The pinnacle of performance. To get to the 

top you've got to have the goods. Like a searingly 
fast Intel® Mobile Pentium® III processor, up to 
500MHz, with 256KB integrated Level 2 cache, 
and 100MHz front side bus. And with hard 
drives up to 18 billion bytes, and razor-sharp 
14.1" dia. TFT active-matrix color display, there 
are no excuses for less than stellar productivity. 
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Thousands of configurations. 
Just one image. 




Over 22,680 ways to meet your needs. 

Satisfy diverse user requirements with a single 
platform in a scaleable design. Select from various 
processors and a range of memory and hard disk 
drives. Also available with a V.90/K56flex modem* 
and an optional 4X max. speed DVD-ROM or 24X 
CD-ROM.** The Tecra 8000 is the one platform with 
the build-to-order versatility to meet all your needs. 




A pit stop for busy portables. One way to 

expand is with Network Dock, an optional port 
replicator that provides quick network and 
peripheral connections. With built-in 10/100 Base T 
Ethernet, full expansion ports, and a stable 
platform, the quick-paced world of business- 
computing is a breeze. Expand your possibilities. 
Call 1 -800-TOSHIBA or stop by www.toshiba.com 



TOSHIBA 

The World's Best Selling Portable Computers. 
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170 Measures That Matter 

METRIC SYSTEMS Performance indica- 
tors must do more than just measure prof- 
its and losses. By Polly Schneider 

174 These Are the Days to Remember 

TIME LINE The past three decades have 
seen triumph, tribulation, creativity and 
consolidation. Join us for a walk down 
memory lane. By Howard Baldwin 

196 Like Father. Like Son 

Q&A Two IS managers — father and son- 
talk about their careers, technology and 
how IT has changed. By Tom Wailgum 
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44 In the Year 2525 

T H I N K TA N K What does the future hold 
for IT? According to this futurist, "It 
depends." By Tom Davenport 

50 Countdown to Rollover 

YEAR 2000 CHALLENGE Has the world 
done enough to prevent Y2K? 
By John Gantz 

178 Blues Survivors 

EXPERT ADVICE The CIO's rise from cri- 
sis to confidence. By Michael J. Earl 

182 Rebalancing Acts 

FIRST PERSON CIOs need to improve IT 
quality. They can start by bringing cus- 
tomers and vendors together. 
By Leon A. Kappelman 

186 Everything Old Is New Again 

EMERGING TECHNOLOGY Though these 
technologies have been around awhile, 
they have an exciting future ahead. 
By Howard Baldwin 
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It's not as easy 

as just putting an e 

in front of everything. 



9 of the top 10 
B-to-B Web sites run Oracle. 
IBM® is the only holdout. 




SOFTWARE POWERS THE INTERNET 



(91999 Oracle Corporation All rights reserved Oracle is a registered trademark ot Oracle Corporation Other names 
may be trademarks of their respective owners Statistics according to the Internet Research Group Survey. 1998 



www. oracle, com 
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RATED # 1 






T E R N E T 



www.intermedia.co 



LO CAL/LONG DISTANCE 



Connect with 
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#1 Rated Internet Backbone 

- Boardwatch Magazine, 1999 

#1 Rated Managed Security 

- Network Computing Magazine, 1998 

#1 Rated Customer Service 



-TeleChoice, Inc. Survey 1998 an 





Now that's confidence 



PHONE 800-250-2222 
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a registered trademark of Cisco Systems. Inc. 




ntermedia Business Internet 
is the first tier-one Internet 
carrier to be designated a 
Cisco Powered Network. 
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LETTER FROM THE EDITOR, READER FEEDBACK AND HOW TO REACH US 




As a child in the early '60s, I was amazed that my grandparents were born in a 

different century from me. A century was such a long time, its turn a profound event. I don't think I 
believed that the next century, the 2000s, would ever really come (of course, middle age had that same 
improbable aspect). And now, here it is. 

Many of you will have worked through New Year's, standing watch over 
Y2K. The weeks and months leading up to that event were split between making 
sure all was ready for the date changeover and desperately trying to figure out 
your organization's place in the e-universe. I suspect few of you had much time 
for reflection. That's unfortunate. 

This issue of CIO, with the funny date on the cover, spans not only two years 
but two millennia (before you send any letters, I know that by at least one his- 
toric claim, the new millennium doesn't actually begin until 2001; but let's face 
it, going from the 1900s to the 2000s has much more symbolic significance). 
Confronted as we all are right now with the unsettling shifts taking place under 
our very feet, we wanted to offer you a break from the headlong rush to reflect 
on where we are going by looking back on where we have been. As dramatic as 
today's changes are, they all have roots somewhere in the past. 

Perspective is a useful thing, but it's not enough. To get the most out of this 
issue, I suggest you read it through, then take that long-overdue holiday. 
Spend some time thinking about your future, your company's future. Talk about it with 
your family, with others in your business. Come talk with us and other CIOs — we'll be hosting a dis- 
cussion on our Web site at www.cio.com/forums. Because we are shaping history, you and L We are in 
the act of turning the world into something that didn't exist before. We are the creators. And we are 
the destroyers. 

If you choose to think of yourself as hapless flotsam being carried along on a tide of forces much 
greater than your own individual contribution, shame on 
you. You should resign your position today before you do 
any real harm. 

The creators of this issue deserve recognition. Polly 
Schneider conceived and championed the concept over a year 
ago. Howard Baldwin helped shape the issue and drove the 
process. The team of intellectually inquisitive journalists who 
brought it to life include Cheryl Asselin, Mindy Blodgett, Kelli 
Botta, Elaine Cummings, Carol Hildebrand, Sari Kalin, Sandy 
Kendall, Meridith Levinson, Meg Mitchell, Katherine Noyes, 
Lynne Rigolini, Megan Santosus, Anne Stuart and Tom 
Wailgum; along with contributors Tom Davenport, Michael 
Earl, John Gantz, Leon Kappelman, Tracy Mayor, Bill Roberts 
and Lester Thurow. The truly smashing design is the work of 
Jessica Sepe and fellow designers Kaajal Asher, Terri Mitchell, 
Chandra Tallman and freelancers Leslie Feagley, Susan Gilday 
and Linda Koury. 

From all of us at CIO, our very best wishes to you and your 
families for a healthy, happy and successful 2000. 




How to Reach Us 



E-mail letters@cio.com 

Phone 508 872-0080 

Fax 508 879-7784 

Address CIO Communications Inc., 
492 Old Connecticut Path, P.O. Box 9208, 
Framingham, MA 01 701-9208 

Web Site www.cio.com 

Subscriber Services 800 788-4605; 
Fax 508 879-7899; 
E-mail denisep@cio.com 

Reprints Reprints are available by 
calling RMS at 717 399-1900, Ext. 131. 

Letters may be edited (or length or clarity. 




Abbie Lundberg 
lundberg@cio.com 
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If only it were that simple. 

There's more to becoming an e-business than this. 

To succeed in the digital economy, you've got to do more than just 
put up a Web site. You've got to transform your business into an e-business. 

Which is why you should talk with Unisys. 

Introducing Unisys e- action Solutions. 

That's the name we've given to our portfolio of service and technology 
solutions to help you interact with your customers and transact business 
via the Internet. 

And that is what Unisys e-@ction Solutions are all about: 
integrating your operations with those of your suppliers, your business 
partners and your customers. All to give your business the speed and 
agility you need to compete successfully in the digital marketplace. 

e-business isn't a new business for us. 

At Unisys, we were involved in e-business even before it had a 
name. Helping hundreds of clients in key industries and governments 
successfully transform themselves. 

In doing so, we've learned that providing Web-related solutions 
is more than just knowing the Internet. It's about understanding how 
your business works. Integrating Web technologies into your existing 
systems and applications to maximize the strengths of both. And doing it 
all quickly and cost effectively. 

Putting our current and future 
e-products and services under the Unisys 
e-@ction Solutions banner is our way of 
demonstrating our commitment to 
helping clients transform their businesses 
into e-businesses. And sticking with them 
until the job is done. 

Or to put it another way, from now 
on a lot of the stuff we eat, sleep and drink 
starts with an "e." 




UNISYS 

We eat, sleep and drink this stuff. 
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In Box 

WHO'S CALLING, PLEASE? 
You're spot on with your point about PC 
user identities residing in the PC (Pub- 
lisher's Note, CIO, Oct. 1, 1999]. While 
it would be nice for all the road warriors 
of the world, those of us largely tethered 
to a local complex of offices would also 
benefit from being able to log on and 
work from any location. This is espe- 
cially true in health care, where care- 
givers roam among workstations while 
serving patients. Whether we move the 
identity to the network or move exter- 
nally to some personally carried device, 
we would benefit from this flexibility in 
an environment where every dollar 
counts. Done properly, we could also 
improve security, another important and 
increasing concern to those of us dealing 
with medical privacy. 

J. Scott Joslyn 

Senior Vice President and CIO 
Memorial Health Services Inc. 

Long Beach, Calif. 
sioslyn@mctnorialcare.org 

COLLABORATION? MAYBE. 
While I agree with you on the strategic 
linkup between a CIO and CMO [chief 
marketing officer] to enhance price real- 
ization [Publisher's Note, CIO, Nov. 1, 
1 999], I do not agree completely that the 
CIO and CMO will work on such 
opportunities together. Collaboration, 
yes. But only in the short term. 

Soon you will have individuals who 
have marketing and information skills 
in one and the same person. 

Example? [Compaq's] Michael Ca- 
pellas. To be successful, he must transi- 
tion his own role to one that takes the 
advantage offered by marketing, based 
on his own background in information, 
in an integrated fashion until the fine 
boundary between the two functions dis- 
appears. 

And let me also underline that for 
dynamic pricing to succeed the frontline 
of the organization (be it a sales outlet 
or a vending machine), there needs to be 
information and policy empowered to 
leverage the opportunity! 

Ashish Atri 

Sales Manager 
Hexaware Technologies Inc. 

Princeton, N.J. 
atri@hexaware.com 



ROUNDTABLE REGRETS 
I was disturbed to see "The Bigger Pic- 
ture" |CZO,Oct. 15, 1999| intermixing 
the terms strategy and long-range plan- 
ning as if they were interchangeable. 
Certainly Gary Hamel did not encour- 
age that. 

Otherwise the report of the round- 
table was interesting right up to Mr. 
Zilvitis' very insightful ending comment. 
However, the roundtable was disap- 
pointing because the discussion ended 
before the CIOs got to the question of 
their strategy and their long-range plans. 

Most CIOs still don't get it. Their job 
must be more than just IT shill. Yes, they 
have to keep the enterprise apprised of 
opportunities and options as enabled by 
IT. But they should notice that the plant 
managers keep the enterprise apprised 
of opportunities and options as enabled 
by manufacturing technology. And so 
forth around the conference table. 
Granted the CIO covers a broader span 
of business considerations and tech- 
nologies than do the others. But the big 
difference comes when the meeting is 
over. Each of the others has to go run 
their stores and get measured on their 
results. They think out their internal 
strategy and long-range plan for their 
part of the enterprise. 

The difference is that the CIO doesn't 
strategize and plan how to run his or her 
own store. Most CIOs don't have a co- 
herent organization chart, let alone a 
strategy or long-range plan to make sure 
the enterprise gets a good return for the 
several millions [invested! m tne IT bud- 
get. If I am wrong, then let's see a CIO 
describe his own organization's mission, 
vision, structure, strategy, initiatives, 
goals, budgets, processes and scorecards. 

Apparently Compaq's stockholders 
and the investment community in gen- 
eral share this view ["Can CIOs Make 
Good CEOs," In Box, CIO, Oct. 15, 
1999|. Their reaction likely had very lit- 
tle to do with the specifics of Michael 
Capellas' competencies but were largely 
conditioned by the lack of management 
behavior exhibited by CIOs in general. 

Jack Ring 
Owner 

Innovation Management 
Scottsdale, Ariz. 
jring@pop.amug.org 
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Search by City. Search by Industry, 
Search by Month, Search by Interests 
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Search by Business Name, Search by Business 
Category. Reverse Lookup by Phone Number 

Job Openin gs 

Search by Industry, Search by City 
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Sport*. Video Releases 
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Online Bargains 

Airline Tickets. Online Auction. Coupons, 



com 



Frankly, in/bUSA wrote the book on white pages and yellow pages. 
We have been compiling databases on people and businesses for 
over 27 years. Our databases of 195 million consumers and over 
1 1 million businesses are the finest in the country. 

We are the standard for the industry. Just about every web site 
offers our database on their web site. For example, LocalView 
(www.localview.com). MapQuest (www.mapquest.com), Microsoft 
(www.microsoft.com). Network Solutions, (www.networksoluuons.com). 
Powerize (www.powerize.com), Switchboard (www.switchboard.com), 
Zip2 (www.zip2.com) and thousands more! 

When you go to their web site to search for people and businesses 
you are accessing our database. 

Now /n/oUSA.com is offering free white page and yellow page direc- 
tories for your web site. If you're creating a web site, a destination 
site, a general portal or an Intranet, you need white and yellow pages 
so your customers, your members and your employees can look up 
information and save hundreds of thousands of dollars in directory 
assistance charges. We can offer this service to you absolutely free. 
It's easy. Just show a (white page ], (yellow page] , or (people finder] 
icon on your web site, and we will connect it to your own private- 



label web site on our server. Your customers will not even know they 
have left your web site. In a fraction of a second they'll be searching 
the world's best database of people and businesses. 

Since we are the originators of the data, the database will be updated 
every day. It will be the most current information available. Not only 
that, we will be offering pictures and videos of businesses so your 
customers can see the business in living color. And guess what, it's 
absolutely FREE ! 

So if you would like to get started offering white or yellow pages on 
your web site or Intranet, call: 

David Luebke at 650-389-0700. 

Internet License Division 
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378 Vintage Park Drive • Foster City, CA 94401 
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Internet: www.infoUSA.com 
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Innovating the HP Way 



More superhighway, less road rage. 




subsidiary of Hewlett-Packard Company, www.agilent.com 



Internet interruptions. Drops. Crashes. Seems 
like it's always rush hour out there. But with 
Agilent systems and technologies, the world's 
major communications networks move faster, 
handle more, avoid trouble and merge effortlessly. 
Happy motoring. 
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At the top of this ladder is a world without 



disease 




st disease is genetic. The faster 
;cienusis can sequence DNA, the faster they 
can pinpoint the causes of disease so cures can 
be developed. Agilent provides technologies that 
speed DNA analysis exponentially. It's a long 
ladder, but we're giving science a big step up. 
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In My Opinion 



The Internet 
Economy generated 
an estimated 
$301.4 billion in U.S. 
revenues in 1998. 



I CONTINUE TO BE AMAZED THAT 
some top executives of midsize and 
large companies still question what 
benefits are being derived from their 
information technology investments. 

Since the theme of this year-end 
issue of CIO is "Decoding the Past. 
Inventing the Future," I thought it 
would be appropriate to provide some 

facts you can use to help demonstrate the power of IT and its role in 
the economy. Consider the following trends as you contemplate the 
value of your company's IT efforts. 

Information technology industries have been growing at more than 
double the rate of the overall economy. They now represent 8.2 per- 
cent of GDP, up from 4.9 percent in 1 985. 

IT industries by themselves have driven more 
than one-quarter of total real economic growth 
on average (not including any indirect effects) 
over each of the last five years. 

The Internet Economy, which consists of 
products and services ranging from elec- 
tronic commerce to Internet infrastructure 
technology, generated an estimated 
$301.4 billion in U.S. revenues in 1998. 

The average revenue per Internet 
Economy worker is about $250,000, or 
about 65 percent higher than their 
Industrial Age counterparts. 

U.S. businesses will spend over 
$200 billion on Internet technology 
deployment by 2002, comprising 20 per- 
cent of technology spending, according to International Data Corp. 
Without information technology, overall inflation would have been 
3. 1 percent in 1997, more than a full percentage point higher than the 
2 percent it was. 

Business-to-business e-commerce will rise to $1.3 trillion by 2003, 
according to Forrester Research Inc. 

Those are just a few factoids you can use to point out to your 
friends, family and management that IT is where it's at. Have a happy 
and healthy holiday season. As always, I appreciate your thoughts and 
comments. 

Joseph L Levy 
President and CEO, 
IDG Communications Inc. 
jlevy@idg.com 
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Will your application empower its users 

or entanale them? 




I EST 

i i i i user 
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The most important test ot your 
software application is how well it 
serves employees and customers 
throughout the enterprise. That's 
why Mercury Interactive made 
improving the user experience the 
focus of our end-to-end testing 
solutions — the world's most 
comprehensive suite ot enterprise 
and e-business application testing 
products. Let us show you how a 
strategic testing initiative can help 
your applications achieve extraor- 
dinary user satisfaction, increased 
functionality, rapid deployment 
and maximum scalability. 
Visit us at www.merc-int.com 
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The test of a great business. 



Why do Microsoft Certified Technical Education Centers offer customized 
training programs? Let's look, for a moment, at the typical environment. 
Microsoft CTECs understand that each technology environment is a unique 
mixture of Microsoft and various other technologies. That's why they provide 
training solutions specific to your needs. Microsoft CTECs are staffed 
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Where do you want to go today?' 



Microsoft 



with Microsoft Certified Trainers who are expert instructors in Microsoft 
technology and in how it works within all types of environments. Their 
ultimate goal? To apply their expertise to your staff, your situation, and your 
needs — to provide the perfect training solution for you. For a customized 
training plan, find a Microsoft CTEC at www.microsoft.com/certified 
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Snapshot from Space 

APOLLO 1 1 What's bigger than a breadbox, weighs 
more than 70 pounds and packs less computing power 
than a typical video game console? The computer used 
onboard the Apollo 1 1 spacecraft when it made its his- 
toric voyage to the moon and back just over 30 years 
ago. Huge mainframes on the ground controlled the 
mission, according to Carnegie Mellon University's 
James Tomayko, a former NASA consultant who now 
directs the software engineering master's program at 
CMU in Pittsburgh. But the onboard computers — one 
in the command module, which orbited the moon, and 
the other in the lunar explorer itself — were used for 
some aspects of navigation and timing, and they could, 
if needed, guide the craft back home on its own. 
Designers thought of the onboard computer systems as 
the fourth crew member. 

To minimize size and weight and improve perfor- 
mance, MIT engineers designing the computers decided 
to use integrated circuits rather than discrete transistors. 
Integrated circuits were then a three-year-old technology 
with no track record for reliability. "They really took a 
chance on that," Tomayko says. "Everything else was 
very conservative. They wanted to use older technology 
to make sure it would work." The circuits were simple, 
made up of three transistors and four resistors, and each 
computer used about 5,000 of them. By the time the 
spacecraft launched in 1969, the onboard computers' 
technology was already out of date. 



There was one notable software 
glitch during the Apollo 1 1 landing, 
Tomayko says. The operating system 
was designed to schedule jobs in a 
cycle, devoting a few milliseconds to 
each; a request to increment the count 
in the memory register had priority 
over other jobs. If a job did not get 
done in 20 milliseconds, the system 
would reboot itself. When the lunar 
explorer module was descending to 
the moon, the so-called rendezvous 
radar hogged so many computing 
resources that the system restarted 
itself several times, setting off warn- 
ings in the craft and on the ground. 
Experts at Mission Control real- 
ized what the problem was and 
decided it was OK to land. The 
rest is history. 

For more in-depth information 
about the development of the 
computers aboard Apollo 1 1 and 
other spacecraft, check out 
Tomayko's report for NASA, "Computers in Spaceflight: 
The NASA Experience," on NASA's Web site at 
www.hq.nasa.gov/office/pao/History/computers/ 
Compspace.html. -Sari Kalin 




Looking 
Backward 

pRsaicTiae»s| Forecasting even 
short-term technology and business 
trends can be risky business. Remem- 
ber Ethernet inventor and Internet 
pundit Bob Metcalfe's famously 
unfulfilled prophecy that the Internet 
would collapse under its own weight 
in 1996? (When the Internet didn't 
crash, Metcalfe literally ate his own 
words — a copy of his column — 



onstage at a conference.) Yet every 
December, gurus, consultants, 
researchers, authors and futurists all try 
to predict what will fly and what will 
die in the next 12 months. 
(See "In the Year 2525," 
Page 44, for a light- 
hearted example.) 

Many 1 998 
prognostications 
came true in 1999. 
But then, a lot of 
those fell into the 




no-brainer category. For example, 
nobody went too far out on a limb by 
predicting that, in 1999, Internet 
stocks would soar and crash, soar 
again and crash again. Other 
predictions contradicted 
each other: Some pundits 
projected additional por- 
tal proliferation this year, 
while others insisted the 
trend had run its course. 
A few key develop- 
ments pretty much 
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escaped everyone's crystal ball: A 
year ago, nobody really predicted 
the rapid rise of vertical, or special- 
interest, portal sites; nobody had yet 
invented the term click-and-mortar 
to describe companies combining 
their online and offline businesses. 

As the year draws to a close, 
some 1998 predictions don't appear 
to be in the cards for 1999: 

Digital Duds Gartner- 
Group Inc. of Stamford, 
Conn., included wearable 
computers in its list of 10 
technologies to watch in 
1999. How many belt- 
mounted computers or 
keyboard bracelets did you 
see this year? 

Electronic Books 
GartnerGroup also advised 
watching for these paper- 
back-size devices, which let 
users download books and 
other publications from the 
Web. E-books did begin 
popping up this fall, but 
they remain a novelty. 

My Firewall The Web 
Informant, an e-mail 
newsletter, predicted that 
anybody with a 



permanent Inter 
net connec- 
tion — even at 
home — would 
start thinking 
about corporate- 
level security. But 
do-it-yourself firewall 
kits haven't exactly 
become household items 




Making Money New 

York-based Pricewater- 
houseCoopers said compa- 
nies would start to see sig- 
nificant returns on their 
e-commerce investments by 
the end of 1999. But for most 
companies, serious e-commerce 
profits are still somewhere over 
the millennial rainbow. -Anne Stuart 



When Women Rule the World 



INTERVIEW 



Anita Borg, a researcher with 
Xerox Corp.'s Palo Alto Research Center in 
Palo Alto, Calif., is a leading advocate for the 
advancement of women in technology 
careers. She founded the nonprofit group 
Institute for Women in Technology (www. 
iwt.org) and leads technology idea workshops 
for women nationwide. Recently she spoke 
with CIO about the role of women in corpo- 
rate America, 20 to 30 years down the road. 



Q: If, in 20 years, there are as many women 
as men at the executive level, how will that 
affect management and corporate culture? 

A: Women will change the corporation more 
than we expect. I think that even today, an 
awful lot of women still need to be "one of 
the boys" in order to succeed. And the range 
of behavior that's acceptable for women in 
those positions is still considerably more nar- 
row than it is for men. When half of the For- 
tune 500 CEOs are female, the top-level meet- 
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ings across corporations will have a different 
feel to them. Leaders of the future will have to 
be visionary and be able to bring people in — 
real communicators. These are things that 
women bring to leadership and executive 
positions, and it's going to be incredibly valu- 
able and incredibly in demand. 

Q: Do you think women will have a big 
impact on the types of products and ser- 
vices that companies are going to deliver 
in the future? 

A: Women's markets are dealt with very 
stereotypically right now. Having lots of 
women in senior leadership positions may 
lead to a more reality-based perception of 
women's markets. The way we view women 
as consumers of high-tech stuff will be open 
to change if women are there throughout 
the corporate hierarchy. 

The women I have met who are starting 
companies are often more committed to the 
end vision of the company, of actually making 
that product or service happen and getting it 
out. I am very distressed by the tendency in 
Silicon Valley for people to create companies 
with the primary goal of being bought, not of 
providing a service or a product. The idea is 
to get it far enough that somebody will buy 
you, and who the heck cares what they do 
with it down the road. With women, the rea- 
son they're doing it is because there's a need. 
They can create a company that both pays 
salaries and makes some money for folks but 
meets a need. And that, for me, matches 
another perspective, which is that women fre- 
quently think of things they buy in terms of 
tools rather than toys — whether it's a com- 
puter or cosmetics. -Polly Schneider 

http://www.cio.com 
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Introducing the first complete solution for supplier 
relationship management (SRM). Brought to 
you by SAS Institute, the world leader in deci- 
sion support software, and Dun & Bradstreet, 
the world's leader in business information. This 
solution gives you the big picture on who your 
suppliers are, how they're related to each other, 
what you're buying from where, and who you 
should be buying from. You can consolidate all 
your procurement data— whatever its source — 
around UN/Standard Products and Services 
Classification... the new standard for classifying 
goods and services. 

O Consolidate purchases with 
a select number of vendors. 

O Negotiate better contracts. 

O Analyze your buying practices 
over time. 

We'll show you how — in just five easy clicks — 
with our free interactive demo. Visit us now at 
www.sas.com/srm 
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SAS Institute 



Dun & Bradstreet 



www.sas.com/srm E-mail: cio@sas.com 919.677.8200 
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Up for the Count 

CENSUS 2000 Right now, approxi- 
mately 275 million people live in the 
United States and its territories. 
Imagine you have to count them all on 
April 1 . Tough job. And not only do you 
have to count them, you have to assign 
each individual an address, or at the 
very least a hometown. Think of all the 
leases that are up March 30, how many people are moving 
April 1 , how many babies are born that day, how many new 
houses are not quite finished. 

That's the monster job of data collection facing the U.S. 
Census Bureau. Of course, April 1 is just the official date of the 
count; the tally won't be in until the end of the year. But the 
Bureau is working off a 21 0-year-old job description that has 
only gradually benefitted from technological improvements. 
Indeed, Census 2000 will be the first fully computerized count — 
a fulM 1 0 years after the revolutionary use of punch cards and 50 
years after UNIVAC 1 ramped up census processing. 

The crucial development for this decade's census is the optical 
scanner. No more No. 2 pencils! No more filling in little circles! The 
scanners can read handwritten letters in pencil or ink and translate 
them to computer code — just one component in a system 
designed by Lockheed Martin Mission Systems. The code is then 
transmitted to one of four data capture centers around the coun- 
try for processing. The center in Indiana is a permanent Census 
Bureau installation; the other three are just for Census 2000 and 
contracted to TRW. 

Despite the technological advances, Census 
officials expect to get results only compara- 
ble in accuracy to the 1 990 census, which 
Kenneth Prewitt, director of the bureau, 
admits "did not please the Census 
Bureau or the Bush administration or 
Congress or governors, mayors, and 
other state and local officials, or a large 
number of private and public sector data 
users, or the American public." 

The Census Bureau is running faster to stay 
in place, he says. Why? Technological gains have 
helped keep pace with the sheer volume of work resulting from a 
larger population, but so far the Bureau hasn't found a way to over- 





come civic passivity. In 1 970, 85 percent of the people to whom 
forms were sent returned them. Ten years later, that number 
dropped to 75 percent. The last census, in 1 990, had a 65 percent 
response rate, and the bureau expects a rate of 61 percent in 2000. 

Technology is not free of blame, either. Census folks acknowl- 
edge that the heaps of database-generated junk mail that crowd 
most people's mailboxes make them more likely to overlook or toss 
the census form when it arrives. And people who have always been 
wary of government have become downright hostile in an era in 
which extensive computer networks seem to threaten privacy. 



What About Saran Wrap? 

■ i.'m.'HM.'H The 20th century pro- 1 
duced countless inventions that have % 
changed the way people live their 
lives. Which have had the biggest fc 
impact? A recent survey by Harris 
Corp., a Melbourne, Fla. -based 
communications equipment com- 
pany, with support from the 

University of Florida, asked g 
1 ,000 American consumers 
what technology they thought 
was the top innovation of the 
past century. The top five 
named were 

1 ) computer (named by 40 percent) 

2) television (12 percent) 

3) refrigerator (12 percent) 

4) medical advances (6 percent) 

5) the Internet (5 percent) 
What about Americans' expectations for 

the future? Fifty-four percent of those surveyed 
felt that a cure for cancer or AIDS would be the 
top accomplishment of the 21st century; 
1 9 percent said that solving world hunger through 
advanced agriculture would be the top achievement. 




For more information, visit www.harris.com. 
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WASHINGTON 



www.comnetexpo.com 

Manage a dynamic enterprise network. Harness the 
power of the public network. Implement a seamless, 
integrated communications network. Do it all at ComNet. 

ComNet provides the tools and techniques you need as 
private and public networks converge into a dynamic new 
partnership. Armed with these products, technologies 
and strategies, you can lead your company towards 
enhanced productivity and competitive advantage. 

Networking for the New Millennium 

ComNet showcases the best of both private and public 
networks. IP, DSL, Bandwidth, Security, Infrastructure, 
NOS, Applications, Internet, VPN, ASP, Storage. Come 
to ComNet and... 

■ Evaluate, compare and test drive solutions from 
450+ exhibitors. 

■ Be the first to see hundreds of the newest products 
and technologies. 



Networking at the Crossroads 

WASHINGTON, D.C. CONVENTION CENTER 
EXHIBITS: JANUARY 25-27, 2000 
CONFERENCE: JANUARY 24-27, 2000 



■ Keep current on industry trends and public policy 
that impact your business. 

■ Experience features and debates on the latest 
technologies and innovations. 

■ Increase performance and profitability with intensive, 
independent education. 

ComNet is where total communications network solutions 
come together. Register today! 

Don't Wait! 

Register now at WWW.COmnetexpo.com 

to attend the ComNet exhibits, keynotes and special 
presentations free (a $50 value). Plus, find updates 
on the exciting new programs added for ComNet 2000. 
Do it today! 

Questions? Call: 800-545-EXPO, 
email: information@comnetexpo.com 
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So the overwhelmed 
and the paranoid won't get 
counted. How much can that 
matter? About $200 billion 
worth, actually. The govern- 
ment uses the census to deter- 
mine how to apportion funds as 
well as how to define congres- 
sional districts and whatnot. 
And the people most affected by 
the undercount are those far- 
thest from the warm hearth of 
technology. Minorities, the poor 



and the transient are overlooked propor- 
tionally more than their white, middle-class 
compatriots are. This inaccuracy leads to 
civic inequities and potential business 
losses. For example, Prewitt says, "When 
Wal-Mart decides to put an outlet in a par- 
ticular community, [its people] look at cen- 
sus data. They look at the age composition 
and the growth pattern of that town. They 
look at the ethnic composition of that 
town. I couldn't begin to estimate the dollar 
amount of the business investments that 
depend upon census data." -Sandy Kendall 



Tm looking 
forward to 
getting Y2K 
behind us so 
we can get 
back to the 
normal chaos/' 

-Bill Finefield, CIO for Navy 
Exchange Service Command 
(Nexcom) in Virginia Beach, Va. 



R&D in an 
IPO World 



INNOVATION 



Unix as we 
know it today evolved 
over the better part of two 
decades under the protec- 
tive gaze of Bell Labora- 
tories Inc. TCP/IP wended 
its way through various 
iterations for nine years 
before it became an ARPA 
standard and then took 
another decade to make its 
way into widespread com- 
mercial use. Ray Ozzie 
cooked Notes for eight years 
before serving it up to the gen- 
eral public. (See their profiles 
in "Inventing the Enterprise," 
Page 126.) 

On the eve of the millennium, 
when IPO fever is rampant and the 
posting of a single quarter's results 
can make or break a company, can 
any technology or product still take 
that kind of time to come to market? 
Probably not, say several inventors 
of enterprise technology who know 
a thing or two about innovation. 

But that doesn't mean the climate 
for creativity is necessarily bad. In 
fact, David A. Patterson, one of the 
inventors of reduced instruction set 
computing (RISC), says that techno- 
logical innovation has become more 
democratic over the years. "Com- 




panies are more receptive to radical 
ideas." Back in the early 1980s, 
when Patterson was working on 
RISC, "innovation was for research- 
ers at a university only," he says. 

Now, any Silicon Valley startup 
that manages to secure sufficient 
funding from venture capitalists can 
join in the game. In fact, venture 
capital has proved to be quite fertile 
soil for fostering innovation, says 
Java creator James Gosling. "One of 
the hallmarks of people doing truly 
innovative things is their [tolerance] 
of failure," Gosling points out. 
"Most corporations don't like fail- 
ure, but venture capitalists are 
expecting it. Ninety-five percent of 
their investments fail." 



Gordon Bell, father of 
the VAX minicomputer, is 
bullish on the range and 
type of innovation coming 
from startups in Silicon 
Valley and technology hot 
spots around Seattle, 
Boston, Atlanta and New 
York. "The rate of inno- 
vation today is unprece- 
dented," he enthuses. 
"We're getting on the 
order of 10 new startups 
a day in Silicon Valley." 

Most such startups are 
now set up from the out- 
set to function not as 
independent companies 
but as individual projects 
that expect to be bought up some- 
where down the road. "It's a way 
to do projects that large companies 
can't do anymore," Bell says. In gen- 
eral, startups are simply more nim- 
ble than established technology 
powerhouses. 

Expecting to be acquired is one 
thing, these inventors say, but 
expecting to make a killing off the 
stock market in your first year of 
business is something else entirely. 
Java's Gosling is just one of several 
pioneers who deplores the current 
craze to go public. "One of the 
things that is verging on a tragedy is 
that you're no longer trying to build 
a viable business; you're trying to fly 
an IPO," he says. -Tracy Mayor 
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• Looking For People With Special Skills 

Find top-notch, independent professionals in real time. Creative, IT, business, whateHKYou post projects. They post skills. 
We put the people and projects together. Come to FreeAgent. com/4 today and list ail your projects free until 12/31/99. 
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three quarters of all internet servers are intel-driven 1 . 

why is intel architecture the world's e-business platform 
of choice? because it's technology people trust, because 
it continues to strike the right balance between price and 
performance, because it consistently offers the greatest 
choice of leading-vendor hardware and software solutions, 
and because nobody wants to be stuck with a proprietary 
system five years from now. e-business is growing faster 
than most e-business budgets, the way to be more 
effective is to be more cost-effective, and the way to 
achieve that, long-term, is to deploy your e-business on 
intel-based servers, this is the surge economy, and it's 

Only the beginning. ( why intel architecture? -» intel.com/ebusiness ) 



1 Based on 1999 IOC estimates o! worldwide Internal server shipments 
© 1999 Intel Corporation Intel is a registered trademark ot Intel Corporation 
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A Room with Many, Many Views 

OFFICES OF THE FUTURE] Move over, office furniture. If the 
folks at British Telecom's research and development center in 
the United Kingdom have anything to say about it, the pale 
gray desk and chair sets that populate most offices are on 

their way out. ^^i^Mfa*. ^i^i^i^H 

"The desk you have now is ideal for writing a paper, not 
for using technology," says John Collins, a senior research ^ _ 

engineer at BT. Bit, 

Enter Smartspace, a new virtual workspace that consists of I^Br ' 

a desk and chair with a wraparound projection screen that 
allows for multiple data streams and surround sound. Users 
can view data in a wide or split screen and can control an 
onscreen keyboard connected to a liquid crystal display either 
by voice recognition or by a finger or pen on the display service. 
Rotating the chair controls a remote camera, so a user can view 
a roomful of people via videoconferencing. Smartspace is semi- 
immersive, meaning the user can plug in to the virtual environ- 
ment and still tune in to what's going on around him. 

Smartspace is manufactured by Incorporated Technologies 
Ltd., which has licensed BT's patent. For now the price tag is 
pretty steep — the fully loaded version sells for about £42,000 
(about US$70,000) — but BT expects the price to come down as production increases. 

One company in England has already licensed Smartspace to use as a point-of-sale kiosk, and BT hopes to market 
it to airport traffic controllers or traders — anyone who needs to keep an eye on several screens at once. Someday, 
researchers hope, Smartspace will be common in your garden-variety office building, and BT will be able to offer 
customized versions for specific functions. ■ 




Slicker Cities? 

■H;i:T.viJ;U»]r*»'Kfl It's one thing 
to speculate about the future of infor- 
mation technology or of the corpora- 
tion. But even more central, perhaps, 
to the tenor of our lives in the com- 
ing decades are changes that will 
occur closer to home — right where 
we live, in this country's cities. 

A recent article in Preservation 
magazine collected various predic- 
tions by urban experts about what 
America's cities might look like in 
the year 2050. By that year, 
Preservation notes, there will have 
been dramatic changes in the U.S. 
population. For starters, there will be 
almost twice as many of us — 
400 million. Twenty percent of us will 



be over 65, while a quarter of us will 
be Hispanic, with white school-age 
kids a minority for the first time 
among their peers. Winters will be 
wetter and summers will be hotter. 
Three-fourths of the world will live in 




cities, since unclaimed land will be 
a rarity by then. 

What follows are selected visions 
of the future American city, culled by 
Preservaf/'on: 

■ The Cyber City As a result of the 
Internet, the new dominant urban life 
form will be the borderless metropolis, 
in which a city is defined by its 
online interactions. Lack of ade- 
quate Net connections will cre- 
ate a new metropolitan 
underclass, according to the 
Taub Urban Research Center 
at New York University. 
■ The Galactic City In this 
view, Pennsylvania State Uni- 
versity geographer Peirce Lewis 
describes a relentless urban expan- 
sion that splinters natural habitats 
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Our approach to our newest MultiSync® CRT series is simple. 

Make it functional. Make it affordable. 

And make it flat. 

We didn't simply modify the screens on our new MultiSync FE Series CRT monitors. We flattened them. Because it's our flat screens combined with 
NEC's leading-edge technology that give the monitors a clear advantage over ordinary CRTs. The advanced design doesn't simply improve the image 
quality, it ensures significantly less glare, reflection and distortion than traditional curved screens. And that means reduced eyestrain, less fatigue 
and improved productivity. While we were at it, we flattened one more thing: the price. In fact, you can put the MultiSync FE Series to work for 
you at a price point as low as $299.* It all adds up to a combination of NEC Technologies innovation, reliability and value that will change how you 
look at CRTs. And help you roll right over whatever your job puts in your way. To find out more about our new MultiSync FE Series monitors or to 
request a test drive, visit us at http://flat.nectech.com or call (800) NEC-INFO. 

NEC TGchnologigs MultiSync FE Series. Flat screens for everyone. 

http://flat.nectech.com 



Introducing MultiSync FE Series flat- 
screen CRTs. Starting as low as $299* 




' Estimated street price for the MultiSync FE700. 
MultiSync is a registered trademark, FE Series and the NEC Technologies icon are trademarks ot NEC Technologies. ©1999 NEC Technologies. Inc 
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and devours once-freestanding 
towns. To wit: "Lancaster County, Pa., 
125 miles from Manhattan, is the 
newest fringe of New York commuter 
country; development around 
Phoenix now gobbles Sonoran desert 
at the rate of one acre every hour." 

■ The Green City Portland, Ore., 
established an urban-growth bound- 
ary in the 1970s, and many experts 
credit that move with preserving the 
health of the city's urban ecology. As 
Ethan Seltzer, director of the Institute 
of Metropolitan Studies at Portland 
State University, told Preservation, "It 
has forced people not to just use and 
abandon urban places but to use and 
reuse them." 



■ The Out of-Control City 

Population growth in supercities such 
as Lagos, Nigeria; Dhaka, Bangladesh; 
and Sao Paulo, Brazil, will continue to 
skyrocket, leaving 1.4 billion city 
dwellers without basic services by 
2010. In our hemisphere, visits to New 
York, Mexico City and Los Angeles 
might require "a special travel kit of 
antibiotics, insecticide and barter 
goods like peanut butter or batteries." 

■ The Tourist City As tourism 
evolves into a dominant economic 
force, many cities will develop a 
tourist bubble catering to out-of- 
town visitors and protecting them 
from any unpleasantness elsewhere 
in the city. A current example: 



Boston's Freedom Trail and Faneuil 
Hall Marketplace. 
■ The Global Warming City 

In a June 1999 statement, the Red 
Cross predicted that climate change, 
environmental damage and popula- 
tion pressures will combine to make 
weather-related superdisasters the 
key feature of the next century. Global 
warming will lead to flooding that will 
reclaim large portions of coastal cities 
such as New York. 

The overall picture? Kind of makes 
Y2K look like nursery school. 
Fortunately, predictions don't always 
come true (see "Looking Backward," 
Page 26). Let's hope many of these 
don't. ■ 



"We will have a robot 
that dresses us. The 
robot knows when 
you are ready to get 
dressed because it 
watches you. You can 
tell it what you want 
to wear. Then it will 
pick up the dress and 
tell you to put up your 
arms. At the end of the 
day, the robot takes 
off your clothes and 
puts on your pajamas. 
The robot even puts 
your clothes in the 
laundry/' 

-Nicole M., 11 
For more on children's 
views of the future, 
see "Children of the Revolution," 
Page 158. 



Top 10 Signs That You've Had 
Too Much of the '90s 

END OF A DECADE 

10 • You try to enter your password on the microwave. 

9» You haven't played solitaire with a real deck of 
cards in years. 

8. You have a list of 15 phone numbers to reach your 
family of three. 

7» Your daughter sells Girl Scout cookies via her Web site 

6. You buy a computer and a week later it's selling 
for half the price you paid. 

5* Cleaning up the dining area means getting the 
fast food bags out of the back seat of your car. 

4. Your reason for not staying in touch with family is that they 
do not have e-mail addresses. 

3 . You consider second-day air delivery painfully slow. 

2 . You refer to your dining room table as the flat filing 
cabinet. 

And the top sign that you've had too much of the '90s... 
1 • You hear your jokes via e-mail instead of in person. 

SOURCE: FROM A CIRCULATED E-MAIL. AUTHOR UNKNOWN 
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Who's On The Bench? 



Knowing who's on the bench 
and whether they have the 
necessary skills and 
availability to get the job done 
is key to anyone providing 
Professional Services. 

Account4 ,u Web-based 
Professional Services 
Automation software gives 
you that essential information 
and much more. Manage your 
pipeline of opportunities, 
search for necessary skills, 
track relevant time and 
expenses ... and get real-time 
status of all current work — 
anytime, anywhere. 

Using Account4 globally to 
share and disseminate 
information on clients, 
consultants, engagements, 
and costs, reduces your billing 
cycle, improves your bottom 
line and lets you stay on 
top of your game. 
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To add to your play book, or build a whole new game plan, 
visit www.account4.com. 




ccount^-.com 

A Division of Work Management Solutions 



TM c 1999 Rockne Enterprises under license authorized by CMG Worldwide Inc.. 
Indianapolis, Indiana. 46256 USA www.cmgww.com 
Photo credit: Archive Photos 
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last year, i paid $370 

for each employee email account. 

Today, that stops. 



1 * 5- yy-* 



Today is your day to be a hero. Today is the day you contact USA.NET.' As the world's largest email outsourcer, we can reduce the cost of your 
employee email accounts up to 90%. You don't need to operate and support an expensive email system. With USA.NET you get the most 




reliable and scalable email service in the industry. In fact, everyday we handle millions of messages for companies I 1^ ICT 
around the world. You run your business. We'll run your email. Visit us at www.usa.net. Or call 1.888.338.8024. V-/OA\l ^ t I m 
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MAKING THE MOST OF AN I N F 0 R M A T I 0 N - R I C H ENVIRONMENT 



In the Year 2525 



What does the future hold for IT? This futurist 
goes out on a limb to say, "It depends. " 

BY TOM DAVENPORT 



w 



HEN I WAS 5 YEARS OLD, 
I remember speculating on 
what life would be like in 
2000, when I'd be middle- 
aged and my life half over. 
I'd gaze at the moon and imagine I'd 
be living on it by then. I also antici- 
pated I'd have a wife and a couple of 
kids, so I wasn't all wrong. 

Eventually, we members of the Fu- 
ture Futurists of America got together 
and agreed to hedge our bets after we 
saw what happened to Jeane Dixon's 
predictions for the new year back in 
1972. It wasn't pretty when even The 
National Enquirer started tracking 
what percentage of Jeane's bold state- 
ments actually came to pass. 

Luckily for me, no one has ever held 
me accountable for my less-than-accu- 
rate predictions. (Or perhaps because 
I change jobs and e-mail addresses fair- 
ly often, their messages just haven't 
caught up with me yet.) I hesitate to 
admit that I, like all sane futurists, 
fudged things a bit and embedded pre- 
dictions into wise remarks about the 
drivers of future change. 

I'd prefer to make predictions now 
about things that the average American 
really cares about, such as when Dick 
Clark will stop looking like a 39-year- 
old, but my editor wants me to proph- 
esize on the future of information and 
technology in business. I will grudg- 
ingly comply, although it will probably 
ruin my chances that the Enquirer will 
pick up this story. 

The future as I see it depends on 
how certain questions about informa- 
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tion, IT and business are answered 
(that's my hedge). These questions are 
so critical that, if they are answered by 
citizens of the Future State in ways 
other than what I predict, then all bets 
are off. I will also leave unspecified the 
time frame in which the answers to 
these questions will come to 
pass. If you're reading this 20 
years from now and the 
things I predict haven't hap- 
pened yet, just be patient and 
wait awhile longer. You've got 
to admit, it's a clever strategy. 
Here are my questions: 

Will there always 
be a CIO role? 

I don't think so. At 
the turn of the last 
century, we had vice pres- 
idents of electrification to 
manage how electricity was 
introduced into an organi- 
zation. We needed CIOs for 
the early days of fitting com- 
puters into a company, but 
it won't last. We will contin- 
ue to need people who man- 
age the organization's infor- 
mational and intellectual 
assets, but they'll be called chief 
knowledge officers or senior 
vice presidents of organizational 
learning and intelligence. Most 
audiences find the word knowl- 
edge to be more interest- 
ing and glamorous than 
information, so perhaps in 
a few years we will all be 




managing wisdom. (Just in case, I'm 
thinking of copyrighting the term wis- 
dom management.) 

Will we buy less technology in the 
future? 

Absolutely. Let's face it — very little that 
we do requires the power of current 
technologies. It also appears likely that 
microprocessors will eventually cease 
their relentless march toward doing all 
the world's calculations in 14 nanosec- 
onds. When the circuitry can't get any 
smaller or faster, we'll have a lot fewer 
reasons to buy it. 

Who will run computers and net- 
works? 

Outsourcing may have waxed and 
waned over the past decade, but it 
will inevitably be the rule over 
time. There is little competitive 
advantage to be gained from 
running the best data center or 
the best darn network. 
"Netsourcing," or the 
provision of IT applica- 
tions over the Internet 
or other networks, will 
accelerate the trend 
(despite its uncanny re- 
semblance to timeshar- 
ing!). In a few years, 
CIOs will rarely see or 
touch the computers, 
routers, fiber-optic lines or 
other devices that provide 
information and process- 
ing cycles. The idea of 
managing your own data 
center will seem as foreign 
as owning your own pro- 
prietary power plant. Even 
the PCs we use will often be 
owned, configured and ser- 
viced by someone else. And 
as far as I'm concerned, it's 
a good thing that we will 
soon see the last of corporate 
IS types walking around 
with screwdrivers in their 
pockets. 

http://www.cio.com 
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INDUSTRY LEA DER 



Being the industry leader in satellite-based wide area networking is not just about being an 
innovator of satellite technology. It's about turning that expertise into cost saving, revenue 
generating business solutions. That's why America's leading companies in retail, automotive, 
retail petroleum and other industries turn to Hughes. And as technology evolves, you can 
trust us to deliver the latest innovations, like IP-based broadband data and multimedia network 
solutions. Now that's leadership you can depend on. Let us demonstrate what we can do for you. 
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What will structure our work? 

There's little doubt that computers are 
increasingly capable of presenting us with 
the information and knowledge we need 
to do daily tasks. The less creative the 
work, the more likely that is already true. 
For example, a majority of telemarketing 
workers today probably have their work 
structured by computer-driven scripts. 
Unless something changes, that process 
will begin to structure the work lives of 
stockbrokers, customer service represen- 
tatives, and even systems analysts and 
managers. It will undoubtedly make the 
work process more efficient, but I for one 
simply don't want to take orders from a 
computer about what I should do next. 
I'm happy to use it as a tool, but I want to 
be the general contractor, the information 
integrator, the control program. 

Will technology help us work more 
hours or less? 

Ever the optimist, I'm voting for less. I 
think we'll start to realize soon that 



information technology has thus far only 
made us work more. Unlike wiser 
Europeans, we Americans have taken the 
results of our productivity gains not in 
leisure but in increased consumption, 
making us have to work even harder to 
pay for it all. And IT has been our willing 
partner, allowing us to work at home, on 
vacation and in the car at any time of day. 
We now work longer hours than any 
other nation on earth. Shouldn't there be 
more to life? 

Will IT continue to evolve as rapidly? 

Probably not. I think we're living in a time 
in which IT has had an amazing run. But 
energy usually shifts from one technology 
to another. Much of the money and talent 
chasing IT will probably move to other 
technologies — biological or materials or 
even agricultural — and most likely some 
combination of all of them. 

Will the Internet hype ever end? 

Yes, mercifully, but only to a degree. All 



major new technologies have had overly 
positive hype associated with them at the 
beginning, and eventually something else 
comes along. After all, just a few of us still 
subscribe to Telegraph World (I read it 
only on airplanes). It's already clear that 
e-business is just good business. The pace 
of Internet adoption will be so rapid that 
it will be a well-established aspect of busi- 
ness in a couple more years. But one 
important factor will keep the Internet 
and the Web on the front page: the dras- 
tic imbalance of information over human 
attention. I think this means that people 
and companies on the Web will continue 
to do interesting things to get our atten- 
tion. When viewership starts slipping, no 
doubt some CIOs will be forced to pose 
naked on their sites just to create a buzz. 

What kind of information technolo- 
gies will predominate in the future? 

My money is on entertainment-oriented 
technologies. Television and the Internet 
will merge — and you know what happens 
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Kroll-O'Gara Information Security Group (ISG) 

ISG recognizes that each business is different, and assets may vary in 
importance and type across the enterprise. ISG provides recom- 
mendations based on your specific situation and needs. ISG can advise you 
on new developments, evaluate your existing technology and architecture, 
and provide responsive, real-time assessment services, such as break-in 
analysis and penetration testing. Also, ISG can help you understand the 
growing risks associated with E-Commerce (asset values, threats, 
transaction costs, etc.) and determine the most cost-effective measures that 
meet your particular business needs. 

Our team of experienced consultants comes from a wide array of security 
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to serious forms of information on TV. 
Video-gaming technologies will be a part 
of the mix. We'll use lifelike video simu- 
lation and walk-through virtual reality for 
information that's really important. And 
all that time your kids spent playing 
Nintendo will have been time well spent. 

How will personal information be 
managed? 

Over the past couple of years I've seen 
movies depicting a not-too-distant future 
in which malevolent entities — corpora- 
tions or governments — know way too 
much about individuals and can manip- 
ulate their lives at will. It struck me as I 
viewed these flicks that there was noth- 
ing terribly implausible about this vision. 
In fact, almost all of the individual inva- 
sive acts could be performed successfully 
today, although with less speed and inte- 
gration. This bit of cinematic futurism 
made me realize that unless we put on the 
brakes, eventually individual liberties are 
going to be in trouble. I think the United 



States will ultimately join Europe in view- 
ing this as a big issue and that companies 
and governments won't be allowed to act 
on much of what they learn about us. Of 
course, some groups will disobey these 
laws, which should keep us well supplied 
with scary movies. 

Will corporations continue to be 
organized the way they are today? 

Sort of. Big companies will exist to orga- 
nize and sponsor major projects. But 
with the rise of the Internet and the con- 
tinued growth of knowledge-based 
work, the majority of workers will be 
free agents who hook up with companies 
for projects and then move on. The pri- 
mary affiliations for these workers will 
not be corporations but rather "guilds" 
of people who do similar types of 
work — "c-lancers," as MIT professor 
Thomas Malone calls them. 

What won't change much at all? 

Most things, fortunately, since I like life 



as it is. People will continue to want to 
congregate in the same place on occa- 
sion. They'll still have fun and seek 
diversion. They will die after a hundred 
years or so (though we may have to 
force their exits to make room for the 
new kids). They will continue to have 
their own desires, hopes and goals — 
independent of what their organizations 
or their computers tell them. They'll 
continue to care more about food, 
clothing, shelter and the welfare of their 
families than almost anything else. 
Computers, if anything, will become 
more marginal and taken for granted, 
simply because they will be everywhere 
and in everything. BO 

Thomas H. Davenport is a professor of 
management information systems at 
Boston University School of Management 
ami director of the Andersen Consulting 
Institute for Strategic Change. He wel- 
comes reader comments at thomas.h.dav- 
enport@ac.com. 
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SMOOTHING THE CONVERSION TO THE 21ST CENTURY 



Countdown to Rollover 

Has the world done enough to prevent Y2K? 



BY JOHN GANTZ 

YOU'RE DONE. YOU'VE FOUND 
and fixed the date fields, in- 
stalled the new software and 
filed compliance letters from 
your suppliers. You've put 
contingency plans in place, docu- 
mented all remediation efforts and 
held meetings with the company 
lawyers. But, still, are you ready? 
And if you are ready, are the other 
companies on which you depend 
ready? And will your customers act 
rationally? 

On an individual company basis, 
the answers depend on myriad issues, 
including the age of the software 
code base, the diligence with which 
the Y2K problem has been attacked, 
the skills and methods of those 
addressing the problem, and, yes, 
probably a little luck. But on an 
aggregate basis, U.S. businesses look 
well prepared. What's more, that 
preparation will pay off. 



These are the key findings of a re- 
search project currently underway at 
International Data Corp., a market 
researcher based in Framingham, 
Mass., and a sister company to CIO 
Communications Inc. Known as Pro- 
ject Magellan, the effort captures years 
of IDC research surveying IT profes- 
sionals and CIOs on their Y2K reme- 
diation efforts. In the project, IDC uses 
its global research data to forecast the 
impact that the millennium bug will 
have on the economies of more than 
50 countries, countries where most 
multinational companies do business. 
The outlook is not pretty. (For more 
information, see "Globetrotting with 
Project Magellan," Page 52.) 

But first, the good news. In the 
United States, we are well prepared. 
In the last five years, U.S. businesses 
have spent $109 billion to fix the Y2K 
problem. And this includes only 
spending on staff, software, hardware 




and services targeted specifically to 
Y2K. It excludes normal product 
upgrades or enhancements, unless 
they were rushed into place more than 
six months early. 

As a result of that spending, 
85 percent of the more than 1 ,000 
companies responding to a recent IDC 
survey said they had completed Y2K 
remediation by Sept. 30; less than 
3 percent expected to miss the dead- 
line. Even better news: Large compa- 
nies with complex environments were 
even further along and had conducted 
more extensive testing. You have done 
your homework. Good job. 

Now the Bad News 

That might be the end of it if many of 
us didn't work for international or 
global organizations. Here the story is 
a little different. While countries out- 
side the United States have spent some 
$149 billion to fix the Y2K problem, as 
a percentage of their overall spending 
on information technology, they have 
spent considerably less than our coun- 
try has spent. We compared the relative 
spending in 1 999 on fixing Y2K bugs 
in seven major regions of the world and 
found that the United States spent more 
last year to fix Y2K problems than it 
did this year and spent the same 
amount in 1997 as it did in 
1999. Not so in other regions. 

In Western Europe, for in- 
stance, corporations have spent 
only 60 percent as much as 
k their U.S. counterparts on fix- 
\ ing the problem when mea- 
sured relative to IT budgets. 
Even lower on the charts were 
developing regions like Latin 
America (18 percent), Eastern 
Europe ( 16 percent), the Mid- 
east and Africa (26 percent 
combined). Asia-Pacific's figure 
(62 percent) would kx)k worse, 
except that that number repre- 
sents only 1999 spending, and 
the region, particularly Japan, 
has been playing catch-up. 
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Cabletron Systems, your <"-business communications specialist ™ provides networking solutions to the 
world's best-known organizations. For more information on how Cabletron's solutions help MmdSpnng 
and other leading companies, visit us at www.cabletion.com/miiidspiiiig. Or call us toll free at 
I -877-882-7687. We'll send you a free study. "Network Management & LAN Downtime Costs: An Overview." 
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Year 2000 Challenge 



Globetrotting with 
Project Magellan 

Where in the world will Y2K cause hiccups? 

LAUNCHED BY INTERNATIONAL DATA CORP. THIS PAST SUM- 
mer, Project Magellan is a year-long research project assessing 
Y2K readiness, impact and recovery efforts around the globe. 
Using a series of multinational surveys, as well as IDC statistics and 
data on over 50 countries, the project has developed a complete model 
of Y2K remediation spending around the globe as well as a forecast of 
the impact that Y2K will have on the global economy (and that of the 
more than 50 countries). 

A key part of the project is a network of IDC analysts and industry 
contacts that will report in real-time on the impact of Y2K as year 2000 
begins at the International Date Line and travels west. The analysts will 
report to Project Magellan headquarters (by phone and Internet), 
where the project team will adjust the assessment of Y2K impact in 
real-time. For more information on Project Magellan, visit www.idc.com 
or call 888 IDC-Y2KK. 

-J. Gantz 



Particularly worrisome, as other 
studies and government advisories have 
pointed out, are activities in developing 
countries. In a global survey of 15,000 
businesses around the world early in 
1999, the Project Magellan team found 
that over 90 percent of the companies 
surveyed in the developed world 
expected to be done with Y2K remedi- 
ation by the new year. In the develop- 
ing countries, that percentage was just 
less than 20 percent. In addition, more 
than 25 percent said they didn't think 
they had a Y2K problem to begin with. 
If you are running a multinational with 
remote offices, you already know the 
rest of the world is not as prepared as 
the United States. 

What no one has done until now, 
however, is quantify what this means. 
We know how much work we've done 
to fix Y2K. Will that work pay off? 
What will be the impact of Y2K? Will, 
for instance, Deutsche Bank economist 
Ed Yardeni's prediction that there is a 
70 percent chance that Y2K will cause 
a global recession come true? Or will 
Y2K blow over as calmly as did 
Sept. 9, 1999, the global positioning 
system 20-year date rollover and the 
U.S. government's new fiscal year? 

The Metrics of Pain 

How much pain will the Y2K bug 
inflict? The researchers and economists 
on Project Magellan puzzled first on 
how to measure its impact on the econ- 
omy. When all was said and done, the 
simplest way seemed to be in revenues 
lost as a result of downtime. These would 
have to be revenues that weren't just 
shifted from one company to another, 
or from a week in January to one in 
February, and so on. But they could be, 
and will be, revenues lost throughout 
the year, not just in the first days of the 
year 2000. 

Using the results of several major 
research studies, ongoing information 
on automation levels and IT budgets in 
different countries, the Project Mag- 
ellan team developed a model for the 
impact of Y2K. Out of this model came 
three scenarios that varied based on 
how Y2K problems are likely to travel 
through the economy. In the Ho-Hum 
Scenario, problems are relatively well 
contained and the effects are isolated 



to individual companies. In the Cas- 
cade Scenario, lost revenues cascade 
through the economy similar to the 
way value-add is developed in the 
economy. One company's lost dollar is 
another company's lost 70 cents. Pro- 
blems diminish as they propagate from 
company to company. In the Cascading 
Cascade Scenario, lost revenues filter 
through the economy twice as far as 
they did in the previous scenario. But 
problems' effects ultimately dwindle. 
One company's Y2K problems — espe- 
cially in billing and supply chain sys- 
tems — affect seven other companies be- 
fore petering out. 

A fourth scenario not computed in the 
model might best be termed the "civi- 
lization ends as we know it" scenario. 
This is the one where problems propa- 
gate through the economy and get worse 
as they go along — one company's dollar 
of lost revenue is another's lost $10 and 
so on. The Project Magellan team con- 
siders the probability of this to be so 
remote that it's not even worth calculat- 
ing. In this scenario, CIOs would have 



been better off spending their Y2K reme- 
diation dollars on lottery tickets. 

Was It Worth It? 

Based on our research, IDC believes the 
Cascade Scenario will prevail. If so, the 
world economy will lose $1 9.2 billion 
to Y2K bugs in the year 2000, a pit- 
tance compared with the money spent 
fixing the bugs and on the overall 
world economy, which is measured in 
the tens of trillions of dollars. (The 
more drastic Cascading Cascade 
Scenario would take more than 
$60 billion out of the world economy, 
still a small amount on a global scale.) 
Losses by region fluctuate. Despite the 
work done to date, the United States 
has such an automated economy that 
what few problems are left will have 
more impact than problems in less 
automated economies (total: $4.9 bil- 
lion). Latin America's Y2K losses will 
outstrip its share of total IT spending 
by a large margin ($1.2 billion). 

An older software base and fairly 
automated economies in Japan and 
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Australia drive the Y2K losses in Asia- 
Pacific ($7.4 billion) past those of the 
United States, accentuated by the preva- 
lence of pirated software in the lesser 
developed Asia-Pacific countries. Y2K 
problems in Eastern Europe ($1.1 bil- 
lion), especially Russia, which 
are expected to be widespread, 
will be offset by the fact that 
most of the local economies are 
not dependent on computers. 

The 10 countries of the 50 
largest that will be the most 
affected by Y2K as measured 
as a percentage of their eco- 
nomies include Bulgaria, Hong Kong, 
Japan, Korea, the People's Republic of 
China, Portugal, Romania, Russia, 
Taiwan and Vietnam. Note, however, 
that even in the countries hardest hit, 
losses will be less than 0.1 percent of 
the year 2000 economy. 

If the Project Magellan forecast 
comes to pass, you'll soon be breathing 
a sigh of relief. Staff will be taking comp 



time, and vendors will be beating down 
your door to discuss new projects. The 
Y2K problem will fade, no worse a 
memory than a major operating system 
upgrade from the IBM System 360 to 
the System 370 was in the old days. In 



The probability of the "civilization ends 
as we know it" scenario is so remote 
that it's not even worth calculating. 



fact, more than likely there will be ques- 
tions on whether the whole Y2K 
"scare" was justified. That's the irony 
of it. The more smoothly we enter the 
next millennium, the more that man- 
agement, pundits and the public will 
second-guess whether the last five years 
of remediation were worth it. 

Once the final impact is tallied, the 
Project Magellan team will turn to its 



Y2K impact model to run ROI calcu- 
lations. In a first pass, the team deter- 
mined that if the scenarios don't 
change — just the number of bugs and 
the time to fix them — then all the 
money spent to fix Y2K will be matched 
by revenues that could have 
been lost but weren't. Fixing 
Y2K bugs then was an insur- 
ance policy, with some side ben- 
efits triggered by the system 
upgrades required. 

But quite likely, if no Y2K 
efforts had been undertaken, 
then we would be favoring a 
different scenario, one where problems 
compound one another in accelerating 
fashion. In that case, we wouldn't just 
be looking for jobs after Y2K. We 
might be looking for food, gasoline and 
batteries. HH 



John Gantz is chief research officer for 
IDC in Framinghatn, Mass. He can he 
reached at jgantz@idc.com. 





IMAGINE THE CHAOS OF MIGRATION... 



Imagine the chaos of a migration using your present IT resources. A TRIAL RUN CAN ALLEVIATE THE 
FEAR. For most ClOs the Serengeti wildebeest migration would pale to insignificance if they suddenly 
needed 25,000 new, networked PCs ... as Merrill Lynch did recently. Could you handle such a massive software/ 
hardware deployment? Do you have the resources? For over 10 years KDM has supported the migration/distribution 
needs ot software vendors, systems integrators and Fortune 500 users. The TRIAL RUN offers you a look before 
you leap. It s an RFP for a hypothetical deployment. For details visit our website or call Gary Adcock at 630.739.3337. 
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Official Job Title: 

Network Magician. 



ERP roll-out on the LAN? 
Done. 

New distributed database on the LAN? 
Done. 

Add another 75 users to the LAN? 
Done. 

It's amazing what you can do with the right tools. 



Cisco has a broad range of Catalyst LAN switching solutions specifically 
designed to transform your network into the communications infrastructure 
your growing business demands. Affordable. Scalable. Future-ready. These 
Internet-enabled solutions are optimized for your new high-bandwidth apps. 
Take a look at www.cisco.com/go/catalyst. You can feel the magic. 

Cisco and the Internet. It's where businesses go to gi 
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IT inventions and trends of the last 30 years give hope and inspiration for the next 30 



WE'VE GOT TO ADMIT LT/S 




BY POLLY SCHNEIDER 
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"The further backward you look, the further forward you can see." 

—WINSTON CHURCHILL 

I d may have taken 20 years for the personal 
I computer to truly capture the imagination of 
I I the world, but these days, the future is com- 
■ W ing at us at lightning speed. The first com- 
mercial Web browsers have been on the market for only 
four years, and already they are ubiquitous. In a rela- 
tively brief period of time, every business model on the 
planet has been turned on its head. With the pace of 
technological change destined only to increase, it's 
imperative to prepare for an unpredictable future. But 
how? It's hard to know if it's better to talk to colleagues, 
attend conferences, read books by futurists or simply 
visit a tarot card reader. 

Ironically enough, we think you'll learn much about 
the future by taking a look at the past. This special issue's 
journey begins 30 years ago at the dawn of the comput- 
ing age as we know it, when developments that would 
change the business world began to appear: the Internet 
( ARPAnet back then), Ethernet networks, IBM's System 
370 mainframe, the Alto personal computer. Technology 
hot spots such as Xerox PARC emerged, where many of 
the new industry's founders honed their skills. Before long, 
scrappy young companies opened their doors and began 
to populate an indescribable, dusty zone of land south of 
San Francisco in a place we now call Silicon Valley. 

By looking at the IT inventions and trends that 
shaped the last three decades, we hope to illuminate 
what worked, what didn't and how we can take those 
lessons forward into the next 30 years. Senior Editor 
Anne Stuart provides a glimpse of how information 
technology has transformed two information-driven 
operations at Visa USA and The Wall Street Journal 
(Page 88). Before computerization, Visa used to store 
customer credit data in huge manuals that call center 
operators had to page through hundreds of times a day 
to approve purchases. Today, with 8 billion transac- 
tions a day, it is building a global network capable of 
supporting the entire planet's daily affairs. 



BETTER 



Contributing Writer Tracy Mayor takes us down mem- 
ory lane in "Inventing the Enterprise" (Page 126), where 
the heavyweights behind the fundamental computing con- 
cepts of today wax philosophical on how their inventions 
came to light. For instance, Lotus Notes creator Ray 
Ozzie reveals the social motivations behind this pervasive 
business application: "Call it groupware or messaging or 
whatever. It was relationships I was after," says Ozzie. 

Realizing that you may be up to your ears in millen- 
nial predictions by now, we made sure that the forward- 
looking stories in our package offered sound advice — 
not far-out musings about talking refrigerators and 
intergalactic corporations. In "Making Beautiful 
Music," Contributing Writer Bill Roberts explores the 
present and future states of collaboration — within the 
enterprise, with customers and with suppliers (Page 
106). These knowledge leaders from DuPont, Lands' 
End and others share prescient tips for helping users 
take full advantage of the new tools, along with advice 
on surviving the ensuing cultural changes. "Companies 
that don't figure out how to collaborate better will be 
the first casualties of the new century," Roberts warns. 

In "Don't Stop Thinkin' About Tomorrow," Staff 
Writer Meridith Levinson takes us into the world of 
scenario planning, tracking the adventures of a 
Cleveland bank as it engages its employees in a week- 
long workshop to reinvent corporate strategy (Page 70). 

And if you think the Net generation has little to do with 
your future plans in IT, Features Editor Meg Mitchell will 
tell you how today's kids — and the new media they 
adore — are rewriting the rules of education, interaction 
and working (Page 158). "Kids who have never known 
a world without computers, students who have never 
written a letter by hand, will be your employees (or your 
customer, or your boss)," she observes. "If you're not 
ready to serve them — in whatever capacity they 
demand — it's likely your competitor will be." 

Optimistically speaking, this future virtual world will 
enhance the quality of life for people of all races and cul- 
tures, and it will be good for business. Before we know 
it, every country will have high-speed, rich connections 

to the Internet, which 
could level the playing 
field for nations that are 
isolated and disadvan- 
taged today due to a lack 
of technology or exports. 
There will be more jobs 
overall, based on the 
unlimited supply of infor- 
mation and the unlimited 
potential of value and ser- 
vices it will create. But 
some will inevitably lose out, unable to learn the skills 
necessary to survive digitally. Are you ready for 2030? 

Senior Writer Polly Schneider can be reached at 
pschneider@cio.com. 
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A blizzard of new technologies and business pressures swirl around ClOs. 

Can understanding the past help ClOs endure the storms of the future? 



STORMY 



WEATHER 



PERSONAL COMPUTING PIONEER ALAN 
Kay once said, "The best way to predict 
the future is to invent it." But CIOs face 
a distinctly different challenge: They 
scan the inventions of the day and decide 
which have the potential to shape their 
businesses' future and which will never 
meet the inventors' expectations. 

Looking back at the computer indus- 
try over the past 30 years, it's easy to see 
which technologies have fundamentally 
changed the way we do business, such as 
the personal computer and the Web. It's 
also easy to see which technologies never 
lived up to their promise, such as com- 
puter-aided software engineering (CASE) 
and artificial intelligence ( AI). Yet it is still 
difficult for CIOs to forecast which core 
technologies — or even which vendors and 
products — will fall into the former cate- 
gory and which will fall into the latter. 

Why? One reason may simply be ven- 
dor hype, combined with a technology 
press that blows hot, then cold, over the 
latest buzzwords and gizmos. Today's 
headlines rave about PDAs and out- 
sourced applications; yesterday's raved 
about network computers and massive 
ERP installations. Who knows what tech- 
nologies will be blessed and cursed tomor- 
row? Another reason may be that CIOs 
themselves can get too easily seduced by 
new technology that doesn't live up to its 
promise in the time frame they expect; 



conversely, they may not be able to fore- 
see a technology's impact further down 
the road. "We CIOs overestimate progress 
in the short term and underestimate 
progress in the long term," says Jerry 
Gregoire, former CIO of Dell Computer 
Corp. in Round Rock, Texas. 

Gregoire includes himself in this de- 
scription. Though he's hesitant to admit 
it, when the first color PC monitors came 
out, his first thought was, "What in the 
world do we need color for?" Then there's 
the time about 1 0 years ago, while he was 
CIO at Pepsi, that he backed an aggres- 
sive plan to add voice recognition capa- 
bility to delivery truck drivers' onboard 
computers so that the drivers could have 
safe, hands-free computer access while 
they were on the road. Voice recognition 
on PCs was not quite ready for prime 
time, but Gregoire was sure that it would 
be soon enough. "When we started the 1 li 

project, I was thinking, 'They're going to r "ZL 

get these problems solved and we're going J C ~ 

to be ready,'" Gregoire says. He learned 
the unfortunate lesson of what can hap- ^™ 

BY SARI KALIN 

ILLUSTRATIONS BY ALLISON SEIFFER 
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UNDERSTANDING THE PAST 



♦ IF 



pen when the completion of a project 
hinges on an immature technology': When 
Pepsi was ready to roll, voice recognition 
wasn't. "It was such a cool idea," Gre- 
goire says, with a reflective tone in his 
voice. "We spent a lot of money on it, but 
we never solved it." 

Ten years ago, Gregoire says, he could 
have never imagined that by 1 999, voice 
recognition on PCs would have made as 
little progress as it has. And 10 years ago, 
no CIO would have predicted that the 
Internet — then largely the domain of stu- 
dents and scientists — would one day 
make big-company CEOs worry about 
getting " Amazoned" by dot-com com- 
petition. Even inventors themselves some- 
times have difficulty predicting the most 
important long-term business and 
social impact of their inventions. 
Thomas Edison believed that the 
phonograph's most important 
contribution would be to revolu- 
tionize business dictation. The 
technology was, in fact, used for dicta- 
tion, but as we all know now, it had a rev- 
olutionary impact on the music and enter- 
tainment industries. 

Even though iron-clad predictions may 
not lie possible — or desirable — to make, 
CIOs can draw insights from the past and 
present to help them face the ever-increas- 
ing onslaught of new technologies and 
new business pressures in the future. This 
story will take a look at some of those 
lessons and at some of the technologies 
CIOs are betting on in the future. 



Taming Technology, Then and Now 
Thirty years ago, the CIO title didn't exist. 
But those executives who were responsi- 
ble for a company's IS operations could 
not have imagined the increased techno- 
logical firepower — and increased flexi- 
bility — available to CIOs today (see 
"Formative Years," Page 88). In some 
ways, technological advances over the 
past 30 years have made the CIO's job 
easier. Take the exponential increases in 
computing power available at ever-lower 
prices. Paul M. Lemerise, CIO and COO 
of Web startup Wineshopper.com in San 
Francisco, recalls his biggest worry dur- 
ing his days as a vice president of MIS for 
Stride Rite Corp. some 20 years ago: fig- 
uring out how much mainframe capacity 
he was going to need over the next two 
years. "Every two years the life cycle of 



one (IBM] series would come to an end," 
Lemerise says. "You were trying to stay 
current with the technology because you 
wanted to get the biggest bang for the dol- 
lar and plan your capacity moves so that 
you had enough left for what the [busi- 
ness side] wanted to do next." 

Woe to the IS leader who made a mis- 
take in capacity planning and had to go 
before the board and ask for more money. 
But in the old days, Lemerise says, long- 
term planning was nearly impossible since 
there weren't any good system tools; — he 
couldn't tell how much capacity an appli- 
cation needed until he loaded it. Flash for- 
ward 20 years to Wineshopper.com, and 
Lemerise has none of those worries: 
Wineshopper.com's hardware engineers 



have overengineered its Web site and use 
several different tools to stress-test it. If 
demand spikes (as is often the case on the 
Web) and the site needs extra capacity, all 
it takes is a phone call to the facility that 
hosts Wineshopper.com's production site. 
Twelve hours later — only four hours of 
which are needed to obtain the hardware 
itself — another two-CPU server is up and 
running. Wineshopper.com owns the 
capacity once it's turned on, so it's not 
exactly capacity-on-demand, Lemerise 
says. But it is a huge improvement over 
the way things were early in his career. 
"It's a whole different world," he says. 

Yet that world brings a different set of 
challenges, chief among them the speed 
with which vendors roll out new prod- 



HE LET HIMSELF, WINESH0PPER.COM CIO AND COO 

PAUL LEMERISE WOULD SECOND-GUESS 

EVERY TECHNOLOGY DECISION HE MAKES. 




60 CIO ■ DECEMBER 1 5, 1999 / JANUARY 1, 2000 



http://www.cio.com 

Copy rig 



The fastest way to impact 
your e-business mission is to 
get more out of technology. 




Technology you own. 



FREE Total Cost of Application Ownership white paper! 

See how you can reduce your total cost of application 
ownership and get more out of your existing IT investment. 

Call 877.669.0235 




Succeeding in e-business means rapidly 
extending business-critical applications to users 
worldwide. The fastest, most cost-effective way 
to do this is to leverage your existing network 
and technology — not to buy new hardware, 
expand bandwidth or rewrite applications. 

Today, thousands of companies are using 
Citrix solutions to get more out of their exist- 
ing IT investments. They're meeting e-business 
and Y2K objectives, and even extending the 
latest HR, ERP, customer billing, productivity 
and other applications to users anywhere, 
anytime. Plus, they're lowering costs, gaining 
efficiencies and improving levels of service. 

To learn how you can get more out of 
your IT investment, get a FREE Tolly Group 
white paper today. 

Now everything computes. m 
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UNDERSTANDING THE FAST 




DECADES AGO YOU HAD TWO STRATEGIC PARTNERS: AT&T AND IBM. 

TODAY, SAYS JAMES LOGAN, CIO 

METLIFE, YOU'RE DEALING WITH 15 TO 20 FIRMS ON A STRATEGIC BASIS. 



ucts. "There's so much new technology 
introduced, sometimes every three 
months," Lemerise says. "If you're not on 
top of it, you can make a business deci- 
sion that can lock you into a technology 
that's older." Plus, CIOs also now must 
deal with a much more fragmented ven- 
dor landscape. James M. Logan, CIO of 
Metropolitan Life Insurance Co. in New 
York City, recalls that decades ago, com- 
panies like MetLife would have two 
strategic technology partners: AT&T 
Corp. and IBM Corp. "Today, you're 
dealing with 10, 15 or 20 firms on a 
strategic basis," Logan says. "It requires 
an awful lot of time and attention. ..sitting 
down and talking to them about what 
their business is about." 

Choosing Relationships and Risks 
To keep up the care and feeding of 
strategic relationships, Logan diffuses 



the responsibility for those relationships 
across his IS organization — people 
responsible for application development 
maintain relationships with the appli- 
cation development vendors and stay on 
top of those new technologies. Lemerise, 
at his minimally staffed startup, doesn't 
have that luxury. He relies on advice 
from colleagues to find the vendors he 
needs; once he gets recommendations 
from his colleagues, he invites two ven- 
dors in for presentations (there's never 
enough time to meet with three) and 
makes his decision within a day. If he let 
himself, Lemerise says, he could second- 
guess every technology decision he 
makes. Instead, he has resigned himself 
to the fact that he will never have all the 
information he needs to make the best 
decision. "I'm going to make the best 
decision I can with what I have at the 
time," he says. 



There are ways that CIOs can hedge 
their technology bets and decrease their 
risks. Pilot projects are one way to deter- 
mine whether a technology has potential; 
at Maytag Corp., Edward Wojcie- 
chowski, corporate vice president of IT, 
is piloting Linux, while at Applied 
Industrial Technologies Inc. in Cleveland, 
Vice President of IS James Hopper's e- 
commerce developers have been early 
experimenters with extensible markup 
language (XML), which lets developers 
write custom tags to identify objects and 
is seen as a linchpin technology for 
e-commerce in the future. But some 
CIOs may opt to wait a little longer to 
deploy cutting-edge technology. Back in 
September, when Gregoire was still CIO 
at Dell, business was growing so quickly 
that he felt he couldn't risk any down- 
time. Dell was a beta site for Windows 
2000, but Gregoire didn't rush to deploy 
the new OS in Dell's most mission- 
critical applications. "In the end, there's 
a lot less value in being on the bleeding 
edge and a lot more value in uptime and 
reliability," Gregoire says. 

One way to decide when and how to 
deploy a given technology is 
to take a business strategic 
approach, according to 
Geoffrey Moore, chairman 
QP and founder of The Chasm 

Group in San Mateo, Calif., 
and author of The Gorilla 
Game: An Investor's Guide to 
Picking Winners in High Technology 
(HarperCollins Publishers Inc., 1998). 
That approach calls for the CIO to dis- 
tinguish between technologies that will 
give his or her company a competitive 
edge, which Moore calls core technolo- 
gies, and technologies that are not as 
strategically important, which he calls 
context technologies. Core technologies 
should be handled in-house with in- 
house IS talent; context technologies 
should be outsourced. "IT resources are 
so scarce, for you to spend an ounce of 
internal resources on something that 
doesn't contribute to your core strategy 
is increasingly, going forward, a flat-out 
mistake," says Moore. 

Moore is quick to point out that a 
given technology might be core at one 
company and context at another. Making 
the distinction between core and context 
technologies can actually help CIOs 
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Ily integrated e-business is on the horiz 

Introducing Great Plains Siebel Front Office. Now the best front office and back office 
solutions are fully integrated, giving you increased efficiency and greater control. 
As information flows seamlessly and updates automatically within your organization, 
customer service, loyalty and profitability shift into high gear. And your business is fully 
web-enabled. It's e-business made e asy. Visit WWW.greutplains.com/lrontorrice. 
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(They can thank us later, 
when they're not so busy.) 
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Sharp Electronics Increases 
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UNDERSTANDING THE PAST 



decide whether to risk being an early 
adopter or to hang back and wait. With 
core technologies, Moore advises CIOs 
to be early-to-middle adopters, that is, to 
be willing to take risks on state-of-the-art 
technology even before a clear winner, or 
"gorilla," emerges because their compa- 
nies can get the biggest potential payoff 
by being ahead of the curve in an area 
that is key to their competitive advantage. 
They should be late adopters of context 
technologies and stick with the gorillas 
because it doesn't make sense to take big 
risks with a technology that won't deliver 
a big competitive advantage. 

Adapting to a Changing Role 

Moore's advice to CIOs underscores a 
change in the role of CIO from that of 
pure technologist to that of business 
strategist (see "Blues Survivors," Page 
1 78). For some CIOs, adapting to that 
change and being able to use technology 
to bring about organizational change will 
be the biggest challenge they face over the 
coming years. "That's 50 times harder 
than just playing with the technology," 
says John Keast, CIO of PG&E Corp. in 
San Francisco. 

The change from technologist to strate- 
gist — and the increasing pressure to 
demonstrate IT value that goes hand in 
hand with that shift — has 
implications for the way 
CIOs deploy technology 
too. Gone are the days of 
multiyear application de- 
velopment and implemen- 
tations, some CIOs say: 
Such projects take too long to demon- 
strate their business value. Keith Powell, 
CIO of Nortel Networks Corp. in 
Brampton, Ontario, says he learned his 
lesson about the pitfalls of poky imple- 
mentations from his experience rolling 
out an EPvP package from Baan. "It took 
us about 18 months before we really 
started to get anything that you could 
translate into business impact," Powell 
says. "You had everybody champing at 
the bit to get the benefit of the new sys- 
tem." The project took longer than he 
expected because of the time spent cus- 
tomizing the product to interface with 
legacy systems and to meet the needs of 
existing business processes. Next time, 
Powell says, he would not undertake this 
kind of packaged software implementa- 
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tion without a commitment from all the 
players that they would "do whatever we 
need to do to fit with it." 

For an e-commerce effort, the need for 
speed is even greater; if a new feature 
takes too long to deliver, there's a risk 
that the business needs may have 
changed or that the underlying technol- 
ogy will be tired by the time it is rolled 
out. That's why Powell has put Nortel's 
e-commerce efforts on a schedule of 
three-month, or "Web year," deliver- 
ables. "We talk about Web years and 
hours and days to implement things, as 
opposed to talking in months and years," 
Powell says. "Sometimes you have to 
take some risks in implementation. ..as 
opposed to getting it all nailed down per- 
fectly and then moving forward." 



Even with all the talk about the new 
role of the CIO, Maytag's Wojcie- 
chowski believes some CIOs are still 
starry-eyed technologists who spend too 
much time "chasing rainbows" and not 
enough time demonstrating business 
value. "IT has got to stop being a gold 
speculator and start developing methods 
for measuring IT value and IT return," 
Wojciechowski says. "Frankly, I'm dis- 
appointed in my chosen profession. I 
think IT in general is too focused on the 
technology and not on delivering a solid 
business foundation." What's Wojcie- 
chowski's advice for increasing credibil- 
ity? First: Never have a backlog. Another 
way is to challenge user communities to 
see if they are using whatever systems 
they asked for two years ago. "If they're 
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not using them, what makes you think 
they're going to use this new request any 
more effectively than the prior ones," 
Wojciechowski says. 

Keeping an Eye on the Future 

Despite the difficulty of making predic- 
tions, today's CIOs do have a sense of 
what technologies and capabilities will 
be important to businesses of the future. 
E-commerce is at the top of most every- 
one's list — not just on the front end for 
relationships with customers, but also on 
the back end, throughout the entire sup- 
ply chain. Companies will also need to 
do a better job of harvesting and analyz- 
ing customer data so that they can antic- 
ipate where the market is going and not 
just react to it. Nortel's Powell sees CIOs 



increasingly outsourcing applications and 
infrastructure. Gregoire believes CIOs 
will, as Dell has, re-architect their inter- 
nal systems using an Internet-style archi- 
tecture to give them the flexibility the 
business side demands. At Deil, that has 
meant developing a multitier architecture 
that links to back-end applications but 
buffers users from the complexity 
through a Web interface. "I'm convinced 
that companies are going to move away 
from these tightly wound, highly inte- 
grated application suites like you see in 
ERP systems," Gregoire says. 

CIOs will also have to contend with 
what IBM Research's Ambuj Goyal calls 
pervasive computing, the notion that 
computing will no longer just be confined 
to the desktop. People today think of 
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PDAs, smart phones and wearable com- 
puters as simply "cool devices," Goyal 
says. But smart CIOs should be thinking 
about how the ability to stay in constant 
contact with employees, partners and cus- 
tomers can change their business models 
and open up new opportunities. He 
points to IBM customer Safeway PLC 
supermarkets in the United Kingdom, 
which is pilot testing a handheld device 
that lets customers make a grocery list by 
scanning bar codes from items they need. 
For example, when they run out of juice, 
they can scan the bottle before putting it 
in the trash. When the customer is ready 
to go to the market, he or she connects the 
device to a phone line and submits a gro- 
cery list; a store clerk then gathers the gro- 
ceries so that they are ready to go when 
the customer arrives. "Safeway 
is building a better customer rela- 
tionship," says Goyal, vice pres- 
ident of systems and software 
and head of computer science at 
IBM Research in Hawthorne, 
N.Y. "They can also improve 
their logistics." 
In the long term, author Michael 
Dertouzos also envisions computing and 
communications becoming so pervasive 
that you will not see it anymore and that 
it will dramatically alter the role of the 
CIO from one of iron-fisted control over 
technology to that of technology enabler. 
He makes this analogy: The motor, once 
the cutting edge of Industrial Age tech- 
nology, is now something we use without 
giving much thought to its being a motor. 
"You think of the refrigerator," says 
Dertouzos, director of MIT's Laboratory 
for Computer Science in Cambridge, 
Mass. "You don't think of the compress- 
ing motor that cools your food." The 
same will be true for IT. There will still be 
a role for CIOs, since information is so 
important. But centralized control over 
hardware and software will likely 
decrease, even fade away. "The central- 
ization starts getting smaller so that the 
role of the CIO is no longer the czar of 
information but more a resource for help- 
ing people do their jobs with information 
technology," Dertouzos says. "You don't 
need a chief refrigerator officer to tell you 
how to run your refrigerator. " BID 

Senior Writer Sari Kalin can be reached 
at skalin@cio.com. 

http://www.cio.com 



Copyrighted material 





)ne complete solution 



o manage enterprise applications. 
)nly from Chain Link. 





□uests. New applications to implement, or enhancements I 
existing ones. Mission impossible? Try mission accomplished. Because Chain Link Technologies is now 
making it easier for your company to react to market and competitive changes and become an Adaptive 

nterprisc. All by enabling you to rapidly implement and update business applications like eCommerce, SAP 
R/3, Oracle, PeopleSoft and internally developed systems. We make the impossible possible by streamlining 
and automating the request management and application deployment process. With step-by-step visibility for 
everyone involved. And for rapid deployment, you'll also find accelerator modules for the most popular 
applications. See why over 200 companies like Cisco, Applied Materials and Fujitsu chose IS*Integrity to 
manage their enterprise applications. Get impossible answers, xtra fast. Call 408.543.4400 or visit 
www.clti.com/src/cio. 



CHAIN LINK 

TECHNOLOGIES, INC. 

Powering the Adaptive 'nierprise 



C 1999 Chain Link Technologies. Inc. All rights reserv ed. All product names referenced herein are trademarks of their respective companies. 



Inventing the future isn't easy, but there are ways to diminish the 
uncertainty through scenario planning i 



DQN'T STOP 

TUIMI/IM' ARAIIT 



Ld 



X 



_ SZ 

> 



THINKIN' ABOUT 
TOMORROW 



READER ROI 

YOU CAN'T ANSWER QUESTIONS 
about your company's future with 
a Magic 8 Ball, but with scenario 
planning you can devise strategies 
based on what you can discern 
about the future. Read this story to 
learn how scenario planning can 

Help you manage risk 
Make you aware of the 
factors influencing 
your decisions 
Provide you and 
your colleagues with 
a common vocabulary 
for discussing strategies 



NATIONAL CITY CORP. TO REORGANIZE: 
Bank Abandons Regional Structure to 
Focus on One-to-One Customer Service. 

Was that really the newspaper head- 
line National City IS chief Jon Gorney 
wanted to see? He wasn't sure. Gorney's 
no soothsayer, but during the summer 
of 1996, the execu- 
tive vice president in 
charge of operations 
and IS at the Cleve- 
land-based bank 
found himself wish- 
ing for a crystal ball 
as he contemplated 
deploying a $40 mil- 
lion investment in a 
customer informa- 
tion system. Unfort- 
unately, that wasn't 
the only uncertainty 
he was anticipating. 

National City was 
confronting three 
challenges common 
to any business in 
tough times: It needed new ways to gen- 
erate earnings, it faced increasing com- 
petition for market share, and the 
Internet was threatening to turn the 
world upside down. National City saw 
the customer information system the 
bank was developing with IBM Corp. as 
a solution to these problems. The bank 



hoped to develop new, high-revenue 
products, tailor programs for customers 
and cross-sell products to appropriate 
customers. But to design it, Gorney had 
to know what kind of information the 
system would be aggregating. Would it 
track information about the products 
the bank offered or the people who 
bought them? If it was product-focused, 
it would have to include detailed descrip- 
tions of each financial service, whether 
credit cards or mortgages. If the system 
was customer-focused, it would track 
whether they used ATMs, branch offices 
or call centers, and indicate demo- 
graphics in order to build profiles. 
Furthermore, Gorney would need to set 
up business rules to determine customer 
profitability. 

Gorney quickly realized that he sim- 
ply could not answer these questions 
because the answers were linked to a 
larger issue: He didn't have a clear sense 
of the bank's strategic direction. The 
company's newly installed chairman and 
CEO, David A. Daberko, had deter- 
mined that National City and its com- 

BY MERIOITH LEVINSON 
ILLUSTRATION BY ANN FIELD 
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petitors like Wells Fargo & Co. and 
Bank One Corp. couldn't rely on merg- 
ers and acquisitions as their sole growth 
strategy. But if not that, then what? 

Even though strategy had never been 
information technology's bailiwick, 
Gorney felt compelled to step forward. 
The alternative was to waste $40 mil- 
lion on a system that wasn't aligned 
with the company's goals. He brought 
his questions about the bank's long-term 
survival to Daberko. "I told him that we 
had significant choices to make in terms 
of technology investments, and that we 
couldn't afford to be wrong," he says. 
Because Daberko understood what 
technology could do for a business, he 
sent Gorney off to find a solution. 

To do so, Gorney needed an ap- 
proach to strategic planning that was 
different from the issues-based planning 
the bank had done in the past. That had 
left out participants from the IT and 
operations departments, and was vague 
on how goals would be achieved. 
Gorney needed something more fo- 
cused, more creative and more detailed. 
He wanted to bring together represen- 
tatives from every department and line 
of business within National City. On 
IBM's recommendation, he contacted 
Northeast Consulting Resources Inc. 
(NCRI), a Boston-based company offer- 
ing scenario planning workshops. 
"Scenario planning made more sense for 
the bank because it worked with very 
specific outcomes [of the bank's fu- 
ture]," he explains. Though the price tag 
was just under a half-million dollars for 
a three-day workshop, Gorney hired 
NCRI in summer 1996. 

Scenario planning can work for any 
company, provided that company has 
the time, resources and commitment of 
its executive team. An exercise in con- 
tingency thinking, it was developed dur- 
ing the Cold War to prepare for nuclear 
annihilation (see Dr. Strangelove) and 
was pioneered in the corporate world 
by Royal Dutch Shell during the oil cri- 
sis of 1973. Today, organizations like 
the United States Postal Service and 
brick-and-mortar retailers use scenario 
planning to understand the effects of 
external factors on their businesses, 
whether they be technology driven (e- 
mail and e-commerce), political (dereg- 
ulation) or economic (sudden down- 



turns). With technology driving the pace 
of change and IT increasingly viewed as 
the key to staying competitive, the CIO 
is the logical choice to introduce scenario 
planning. 

Define the Choices 

Gorney's first order of business was to 
select two managers from his IT staff to 
prepare for the three-day workshop to 
be facilitated by NCRI. They spent sev- 
eral weeks researching the banking in- 
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dustry and tracking technology trends 
(see "Seven Steps Toward Successful 
Scenario Planning," Page 74). Then they 
interviewed 50 executives from each of 
National City's departments to find out 
how they used technology, what they 
thought the bank's strategic direction 
was and how they thought the bank 
could best pursue it. Peter Schwartz, 
chairman and cofounder of the Global 
Business Network, a company based in 
Emeryville, Calif., that specializes in sce- 
nario planning, says that in order to cre- 
ate a vision for the future that makes 
sense to the company, you have to get 
into the minds of the decision-makers. 

From these interviews, they devel- 
oped three of what NCRI calls "end- 
states," or alternative visions of the 
future. Among them were 
» National City improves its customer 
focus and develops a relationship- 
based strategy. This means that the 



bank tailors its services (financial 
planning, mortgages, mutual funds) 
to individual customer needs. Though 
this was the major industry trend, the 
business model was complex and 
costly to pursue. 

National City specializes solely in pro- 
ducts. The bank would concentrate on 
streamlining the development and deliv- 
ery of financial services, whether they be 
mortgages or credit cards. This would 
significantly reduce costs but would do 
so at the risk of losing customers who 
were looking for a company to serve all 
their financial needs, 
t National City launches a separate on- 
line bank under a different brand (sim- 
ilar to what Bank One has done with 
WingspanBank.com). This cyberbank 
would offer its customers another deliv- 
ery channel but would also compete 
with National City's own brick-and- 
mortar bank. 

After narrowing the bank's possible 
future to those three, the team compiled 
a list of 150 internal and external events 
that might influence any of the out- 
comes. The events could be regulatory 
issues such as a bill permitting alliances 
between banks, securities firms and 
insurance companies (which actually 
happened in 1 997 with the Financial 
Services Competition Act) or technol- 
ogy trends such as the widespread use 
of the Internet for conducting financial 
transactions. Written as news headlines 
with accompanying descriptions, such 
as 'Demand for Real-Time Information 
Skyrockets: People Visit Banks for 
Advice, Not Cash,' these events were 
later used to create the scenarios that 
would lead to each outcome. 

Debate the Visions 

Once the core team had completed its 
research, conducted all interviews and 
drawn up potential futures, it was time 
to bring in the participants. On the first 
day of the three-day workshop, 24 exec- 
utives from National City's banks, the 
IT department and the chairman's 
office — some excited, some skeptical — 
gathered in a conference room. They 
were divided into four groups and told 
to rank all 150 events based on how 
likely they thought they were to occur. 
Among the events deemed highly prob- 
able were companies investing in com- 



72 CIO • DECEMBER 1 5, 1 999 / JANUARY 1, 2000 



http://www.cio.com 




That new web-based promotion from marketing 
just drove sales up 25% and suddenly you're the hero. 

Where would e-business be without you? 



E-business means huge opportunities for both you and your company, but your data center has to be ready. 
And while Storage Area Networks are playing a key role in supporting the e-business boom, VERITAS is 
offering a broad range of storage management software for SANs to keep all that data safe and accessible. 
VERITAS SAN software maximizes application uptime, increases performance and reduces costs by 
virtualizing your storage resources across multiple platforms. So let marketing go wild. Call 1-800-729-7894, 
ext. 83618 or check out www.veritas.com. Because with SAN software from VERITAS, it's easy to be the hero. 

BUSINESS WITHOUT INTERRUPTION." VERITAS 



SCENARIO PLANNING 



prehensive security infrastructures and 
customers using online financial services 
to get customized information and 
advice. They regarded as highly unlikely 
a scenario predicting that by 1999 one- 
third of U.S. households would be using 
electronic financial services. 

According to NCRI, the purpose of 
this part of the workshop is to sensitize 
participants to the assumptions and 
biases they have about various issues. 
These assumptions can be about the 
way a company or industry operates 
and can lead executives to make critical 
decisions in a vacuum, without consid- 
ering, for example, the ramifications of 
cultural trends or economic shifts. 

If participants were split on the like- 
lihood of an event, they attempted to 



reach a consensus. One dispute was 
about whether customers would do 
business with a bank based on price or 
service. (The group never resolved this 
one, so they left it as an unknown and 
worked it into their scenario as such.) 

Next, each group was assigned a pos- 
sible scenario (the three outlined previ- 
ously) and over two days were charged 
with analyzing how the various events 
that they ranked might influence it. 
"This scenario-based planning exercise 
recognizes that an end-state four or five 
years from today is really not just a sin- 
gle end-state but a journey from today 
through a lot of events leading up to that 
endpoint," says Robert Rupp, director 
of National City's consolidation services 
and a member of the core team. 



The team working on the customer- 
focused scenario came up with the fol- 
lowing events that might lead to it: 
forming alliances with companies out- 
side the retail banking industry, inte- 
grating financial information for cus- 
tomers to become a one-stop shop for 
their financial needs, and restructuring 
National City around customer seg- 
ments rather than regions (the bank had 
1,300 branches in six states). They also 
took into account trends that might pre- 
vent them from becoming customer 
focused, such as the Internet condition- 
ing consumers to care less about per- 
sonal service and more about price. 

The groups then presented their sce- 
narios and tried to convince the other 
participants that their vision was the 
most plausible. Gorney warns that this 
part of the exercise can be difficult. 
"Scenario planning requires role play- 
ing, which can be uncomfortable since it 
forces people to assume a view that may 
be contrary to what they initially be- 
lieve," he says. They do, however, have 
the opportunity to voice their personal 
opinions after their presentation. 

Finally, participants discussed which 
outcome was best for the bank. There 
was significant debate over whether 
National City could really develop one- 
to-one relationships with its customers. 
That would involve intimately knowing 
which product or service was right for 
an individual customer by tracking her 
financial activity. It would also involve 
highly targeted marketing campaigns. 
The alternative was to focus on improv- 
ing all their products and delivering 
them as efficiently as possible. Each line 
of business would push its products 
without regard to whether it was the 
right thing for a particular customer. 

Though the group started to agree on 
increasing its customer focus rather than 
becoming product-centered, it was ulti- 
mately up to Daberko, who joined the 
session on the last day, to make the call. 
He decided that National City would 
pursue the customer-centric model 
because he believes that this is ultimately 
where the industry is going. 

Make It Real 

Since National City decided to go down 

the full service road, it has 

* Implemented a data warehouse that 



Seven Steps Toward 
Successful Scenario Planning 

Interested in a scenario planning session for your company? 
Here's a framework you can follow. 



BEFORE THE WORKSHOP 

1 . Build end-states and events 
(six to eight weeks) 

A core team of three to five managers 
interviews internal and external experts 
to develop four to five alternative 
visions of the future and 100 to 200 
events that might lead to that future. 

2. Rank outcomes (one week) 
Before the workshop, each participant 
ranks outcomes based on how attain- 
able and desirable they believe they are. 

DURING THE WORKSHOP 

3. Assess the likelihood of events 
(three to four hours) 
Participants are divided into teams 
equal to the number of outcomes, and 
each team ranks all events based on 
their probability. 

4. Build and advocate scenarios 
(eight to 10 hours) 



Each team builds a scenario around 
an outcome, linking it to the current 
state of the industry or the world. The 
team members then present their 
scenario to try to convince the other 
teams of the plausibility of their argu- 
ment and to share the insights they 
gained while building it. 

5. Revise rankings (30 minutes) 
After listening to each team's defense 
of its scenario, participants rank out- 
comes based on the same criteria used 
in component two. 

6. Compare old and new thinking 

(one hour) 

Participants engage in a discussion led 
by the core team about the changes in 
their perceptions. 

7. Develop event-driven strategy 
(four to five hours) 

The group selects a desirable outcome 
and develops a game plan to achieve it. 



SOURCE: NORTHEAST CONSULTING RESOURCES INC. 
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allows the bank to build customer pro- 
files. These profiles are used to identify 
the products and services appropriate 
for each individual. 

I Launched new sales, development and 
marketing programs that target specific 
products and services to specific cus- 
tomers. 

> Developed a technology capability 



forced us to ask the business side specific 
questions about the level of customiza- 
tion they wanted and what they mean 
when they say 'a market of one.'" Once 
Gorney had these answers, he knew how 
to spend that $40 million on a customer 
information system with the right spec- 
ifications for determining profitability 
and cross-selling opportunities, and for 



technology needed to support new ini- 
tiatives, he now knows for certain that 
his IT strategy is aligned with the busi- 
ness. And should the tides turn unex- 
pectedly in his industry, Gorney has the 
tools to recognize the omens of change 
and adapt his strategy accordingly. For 
instance, he's keeping tabs on the rate of 
network cable installations across the 
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The Pros and Cons of Scenario Planning 

You can't get an answer if you don't know the question 

I he fundamental difference between scenarios and other forms of strategic planning is that scenario planning accounts for 
a range of visions, while traditional forms of strategic thinking, such as forecasting, only consider one version of the future. 
Whereas forecasting makes predictions based on a company's past performance or by previous trends, scenario planning 
acknowledges that the future is unpredictable and takes a company's uncertainty about the future into account. 

There are, of course, drawbacks to scenario planning. "This is not something that can be done quick and dirty and 
cranked out by a junior staffer. It takes serious research, significant resources, time and engagement [from the manage- 
ment team]," says Peter Schwartz, cofounder and chairman of the Emeryville, Calif.-based Global Business Network, a com- 
pany specializing in scenario planning. To do it well, he says, companies must first understand the question or decision 
they're dealing with. 

If getting buy-in from the executive team for an exercise like this is going to be like shooting rubber bands at the stars, 
National City Corp. IS chief Jon Gorney offers this advice: "Try to put some strong scenarios together. Show them that it's not 
clear where the company is headed. Tell them that you need to ensure that the business units are in 

agreement with this direction. Assure them that this scenario planning process is detailed and focused." -M. Levinson 




that enables the bank to deliver those 
customized products across multiple 
channels such as ATMs, branch loca- 
tions, call centers and a Web site, 
t Introduced data mining procedures to 
identify and retain the bank's most prof- 
itable customers. 

♦ Restructured the bank along lines of 
business rather than geography. 

Keep It Going 

With scenario planning, National City 
may still not ultimately control its fate, 
but at least all its business units now 
share a single strategic vision. "Scenario 
planning helped [the IT group] under- 
stand the issues the business heads han- 
dle every day," says Gorney. "Now, we 
have a better appreciation for the rev- 
enue side of the business because we had 
to get specific. We had to get down to 
detailed end-states. To just say that we 
want to be a customer-focused organi- 
zation is pretty broad. Scenario planning 



developing customized programs. 

Participants on the business side also 
gained valuable perspective. Jim Bell, the 
bank's executive vice president, had 
spent 15 years primarily on the corpo- 
rate banking side and three years as 
CEO of National City's bank in 
Kentucky. "I got a crash course in the 
issues facing our brokerage unit and 
retail practice," he says, "as well as an 
understanding of the technology infra- 
structure needed to support those busi- 
nesses that I didn't get in my normal 
activities as CEO." 

The exercise "established a short- 
hand or common nomenclature for 
some generic strategies that still facili- 
tates communication today," says Bell. 
Rupp concurs. "It is amazing how after 
these sessions people would keep refer- 
ring to the conversations and the terms 
we used, like cyberbank, as we started 
to talk about implementing programs." 

While Gorney is busy rolling out the 



United States to determine the effect it 
might have on electronic banking. 

Because of the exercise, the company 
now draws up a yearly set of critical ini- 
tiatives around its strategy, such as a 
process to identify a customer ready to 
leave the bank. Now National City is 
able to recognize the signs that a cus- 
tomer is about to leave and can take 
proactive measures to retain that cus- 
tomer before it's too late. 

"Scenarios help companies recognize 
the future as it unfolds so that they can 
see the signals of change in a more 
timely way," says GBN's Schwartz. "It 
enables you to manage risk differently. 
Because you understand your risks bet- 
ter, having recognized unpredictabilities, 
you have more maneuvering room and 
can act with more confidence toward 
the future." HH 

Staff Writer Meridith Levinson can be 
reached at mlevinson@cio.com. 
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AAHH, THE CORPORATE PORTAL. Such an easy way for users to access information. What most organizations don't know — until 
it's too late — is that keeping it up-to-date is labor and resource intensive. Until now. Because with Portal-in-a-Box;" Autonomy has created an fc 
out-of-the-box solution so simple and personalized, it's guaranteed to be the indispensable fixture on every employee's desktop. Powered by a * 
revolutionary technology that "understands" text, Portal-in-a-Box is the first solution that instinctively makes sense of, categorizes 
and links the voluminous documents, e-mails and web pages produced everyday. Then delivers relevant 
information, on demand, the instant it's available. Best of all, everything's automatic. No manual tagging is required. 
Want the only corporate portal that delivers on its promise? Then visit www.autonomy.com/portal. 
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in the surge economy, the high-performance 
data center is your new command center. 

on the internet, success hits bigger and happens faster 
than ever before, this is the surge economy, and it's 
making everyone rethink the way they do business, from 
now on, e-business is your most important asset, whoever 
you entrust to host, manage and guard it had better be 
driven, responsive, exacting, welcome to inter online 
services, where the control room never blinks, where 
networks, applications and devices are scrupulously 
observed on ten towering screens and banks of ever- 
vigilant monitors, where thanksgiving is just another 
thursday. where intel engineers, software specialists and 
operators combine the sum of their experience to optimize 

yOUr bUSineSS every day. ( take a virtual tour -» intelonHneservices.com ") 



the control room never blinks 




Copyrighted material 



In his newest book, Building Wealth, noted economist Lester Thurow discusses 
the road to riches in a knowledge-based economy. This excerpt poses the guestion: 
Can intellectual property be protected in an age of connectivity? 



THE WEALTH OF 



KNOWLEDGE 




Building Wealth: The New Rules 
for Individuals, Companies 
and Nations in a 
Knowledge-Based Economy 

By Lester C. Thurow 
HarperCollins Publishers Inc., $27.50 

Reprinted by arrangement with 
HarperBusiness, a division of 
HarperCollins Publishers Inc. 



SKILLS AND KNOWLEDGE HAVE 
become the only source of sustainable 
long-term competitive advantage. 

Intellectual property lies 
at the center of the mod- 
ern company's economic 
success or failure, dis- 
placing the competitive 
advantages of the past. 
Proximity to raw materi- 
als once conferred an 
advantage on an econ- 
omy, but now can 
be bought and moved to 
wherever they are needed. 
Access to capital once 
bestowed a significant 
advantage, but now cap- 
ital is a commodity that 
can be borrowed in New 
York, Tokyo, London or 
from anywhere else in the 
world. 

Knowledge, which used 
to be tertiary — after raw 
materials and capital — in determining 
economic success, is now primary. With 
this reality comes the need for more dif- 
ferentiated systems of determining who 
owns what intellectual property, better 
protection for whatever is owned and 



faster systems of dispute resolution when 
disputes arise — as they will. 

Clear, easily enforceable, sellable own- 
ership rights to intellectual property have 
to be established if capitalism is to work 
in a world where knowledge is the key to 
wealth. Reverse engineering (the politi- 
cally correct phrase for copying) is a way 
of life in the corporate world. But where 
should the limits be? Whatever the 
answer, it's not to be found in a patent 
system more than a century old. 

Everyone understands what it means 
to own land or productive equipment 
and how those rights can be enforced. It 
is not so clear, however, what it means to 
own knowledge or how those ownership 
rights can be enforced. Capitalists own 
the equipment their workforce uses, but 
can they own the knowledge their work- 
force uses? What part of their knowledge 
can employees take with them when they 
move to a new employer? How do 
employers stop employees from taking 

BY LESTER C. THUROW 
ILLUSTRATIONS BY SARAH WILKINS 



=3 
< 



I — 

m 



http://www.cio.cor 



CIO • DECEMBER 1 5, 1 999 / JANUARY 1, 2000 81 

Copyrio 



BOOK EXCERPT: BUILDING WEALTH 



the employer's intellectual property' when they go? Ownership 
rights to land and equipment last forever. Does the ownership 
of knowledge last forever? If not, how long does it last? 
Everyone knows the difference between public lands and pri- 
vate lands, but where is the dividing line between knowledge 
in the public domain and knowledge in the private domain? 
Even if the line can be defined, how is it to be enforced? 

Old Systems, New Problems 

Designed more than a hundred years ago to meet the simpler 
needs of an economy based upon natural resources and mechan- 
ical devices, our system of intellectual property rights is an undif- 
ferentiated, one-size-fits-all system. Consider the real case of a 
physician who noticed a relationship between an elevated level 
of a particular human hormone and a congenital birth defect. 
He was awarded a patent for his observation, although by itself 
his test had too many false positives to be useful. But later devel- 
opments showed that if his test was used along with two others, 
they could accurately forecast whether a baby would be born 
with Down's syndrome. Today the physician is suing to get a $9 
fee from every laboratory that uses his part of the test. If he wins, 
the cost of testing will more than double. 

Should the physician who first observed how the existing 
gene works have some intellectual property rights? Probably. 
But they should not be the same kind of rights as those granted 
to someone who invents a new gene to replace the defective one. 
Noticing what an existing gene does is simply not equivalent 
to inventing a new gene. Biotechnology makes such distinctions 
necessary. 

The prevailing wisdom among those who earn their living 
within our system of intellectual property protection is that 
some minor tweaking here and there will fix the problem. The 
prevailing wisdom is wrong. The time has come not for 
marginal changes but for wide-open thinking about designing 
a new system from the ground up. This is never going to hap- 
pen if the problem is left to those who make their living oper- 
ating the current system. They have too many vested interests 
in preserving it with the fewest possible modifications. 

Without stronger systems of protection, companies will 
defend their economic positions by keeping their knowledge 
secret, but a recent study found that 73 percent of private 
patents were based on knowledge generated by public sources 
such as universities and nonprofit or government laborato- 




existing knowledge. Each deserves a different kind of patent. 
Furthermore, new technologies are making the enforcement 
of property rights much tougher. People can use high-quality 
scanning technologies with optical character recognition to 
build electronic libraries quickly and cheaply. A system 
designed to allow people to browse through books from phys- 
ical libraries cannot provide the right framework for dealing 
with the issues raised by the possibility of downloading a book 
from an electronic library. 

If books can be freely downloaded, then those selling finan- 
cial information will find that their databases can also be 
downloaded and resold by competitors whose costs are lower 
precisely because they did not incur the costs of creating them. 
Telephone book publishers try to stop this practice by insert- 
ing some phony numbers into 



^Knowledge-based capitalism isn't going to work without 

a new system for determining who owns 

or controls intellectual property rights. 



ries. Private, secretly held knowledge simply does not gener- 
ate the next generation of knowledge. The exact line between 
what is and is not allowed is going to be difficult to draw. 

Advancing Knowledge 

The differentiation must start with distinctions between fun- 
damental advances in knowledge and logical extensions of 



the phone books so that they 
can prove in court that competi- 
tors have not independently gen- 
erated their own list of names 
and numbers. 

The future of printed materi- 
als can be seen in what is now 
happening in the recorded music business. Even though the 
equipment needed to record compact discs is too expensive to 
be found in every household, CD pirates may hold as much as 
a 20 percent share of the market. In contrast, in personal elec- 
tronic publishing the equipment is as cheap and available as a 
personal computer plus a scanner. The fully electronic library 
does not yet exist, but it soon will. One is being built in 
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like never before. Developers know what to do 
and how to do it. Project managers proactively 
handle project issues and risks. Sponsors see 
measurable progress on their projects. Team 
members can connect directly to project details 
over the Web and post feedback on their 
assignments. Making project success more 
repeatable and enjoyable for everyone involved. 
Which is exactly what everyone wants. And it's 
available right now. Find out today what new 
Primavera TeamPlay can do for your projects, 
and your people. Call 1-800-423-0245 or visit 
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Singapore. The legal system may be able to stop factories from 
copying and selling CDs or books in volume, but it cannot stop 
individuals from replicating materials for themselves or selling 
small numbers to their friends. One has to expect that pirated 
works will end up with an even bigger market share of what 
used to be conventionally printed materials than they now have 
of CDs and tapes. 

Knowledge-based capitalism isn't going to work without 
a new system for determining who owns or controls intellec- 
tual property rights. Capitalism requires clear, easy-to-enforce 
ownership rights. 

Knowledge Pirates 

When computer makers ship their products "naked" — that 
is, without an operating system — as they often do in Asia, the 
only reason they do so is to allow the use of pirated software. 
These computer makers have the tacit approval of local gov- 
ernments to violate patents and copyrights. In Thailand, up 
to 97 percent of the software in use has been illegally copied, 
and even in the United States the figure may be as high as 40 
percent. Estimates of pirated 
software in Europe range 
from a high of 80 percent in 
Spain to a low of 25 percent 
in the United Kingdom. 

Computer software pro- 
vides a good illustration of what happens when patent and 
copyright laws do not keep up with technology. Judges end up 
making decisions that they should not be making. One such 
decision ruled that the "look and feel" of a software program 



could not be patented — which 
means, effectively, that any suc- 
cessful program can be legally 
copied. The copiers need to write 
their own code, but they start 
knowing exactly what the pro- 
gram is supposed to do, how the 
internal programming compo- 
nents are structured, how the final 
program is supposed to look and 
feel, and that a viable market exists 
for the product. As a result, the 
copier has lower costs and faces 
much less market uncertainty and 
risk than the original writers of 
any successful software program. 
When software programs cannot 
be protected effectively, it is not 
just the Microsofts that will lose. 
Retailers that develop software to 
sell their products over the Internet 
will find that software copied and 
freely used by their competitors. 

Increasingly, the acquisition of 
knowledge is central for both 
catch-up states and keep-ahead 
states. Smart developing countries 
understand that reality. Operating 
as a monopsonist (a monopoly buyer) and dangling access to its 
domestic market as an enticement, China has demanded the 
sharing of technology from companies such as Boeing and 
Reuters that sell in its markets. It doesn't need their capital, since 
it saves 30 percent of its income and has accumulated $ 1 00 bil- 
lion in international exchange reserves — but it demands their 
knowledge in return for the right to operate in China. Americans 
deplore China's demands but remember fondly from their high 
school history classes the clever Yankee engineer with a photo- 
graphic memory who visited British textile mills in the early 
1 800s and then reconstructed those mills in New England. 
Initially Americans were equally amused in the aftermath of 
World War II when Japanese businessmen with their cameras 
were ubiquitously touring U.S. factories. They are no longer 
amused. Few today will let Third World visitors into their plants. 

The Third World Catches Up 

Yet copying to catch up is the only way to catch up. Every 
country that has caught up has done it by copying. Third 
World countries know that unless they can acquire the neces- 



Thailand, up to 97 percent of the software in use 

has been illegally copied. 



sary knowledge, they will never make it into the first world. 
Third World countries cannot afford to buy what they need — 
even if those who have the knowledge are willing to sell, and 
they are not. They have to copy. 
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The managing partner of a large U.S. consulting firm urged 
his fellow consultants to recommend relocation to India 
because Indians were very g(X)d at copying, had few laws mak- 
ing copying illegal and often did not enforce the laws that did 
exist. He remarked that India recognized patents only on the 
processes for making drugs, not on the drugs themselves, but 
then went on to say that Indians were very good at develop- 
ing alternative manufacturing processes. The fact that no one 



Ride the Wave 



Lester Thurow chats about the New Economy and how 
companies may survive in it 



CIO: Is there really a New Economy, 
or are we in the midst of the old 
economy with new tools? 

Thurow: An economic revolution 
changes how everyone does 
business, not just how a specific 
product is made. So the inven- 
tion and production of the auto- 
mobile, for example, is not a rev- 
olution. There were 200 or so 
auto manufacturer's in the 
1920s, and they eventually 
became just three, but business 
was conducted the same way. 
The steam engine, however, rev- 
olutionized how all work was 
done. Similarly, industrialization 
revolutionized where and how 
all work was done. And in our 
time, computers, networking 
and the Internet are changing 
how all work is done. We're 
truly in a revolution. 

What could derail the New Economy? 

Social unrest can derail a revolu- 
tion. Social unrest comes from 
inequality. This is the dark side 
of social change. Sooner or later, 
some politician taps into the 
unrest. It's been a great decade 
for knowledge workers, but it 
has been a bad decade for those 
who lack the skills of the New 
Economy. If you are in the top 
20 percent of wage earners, 
you've just enjoyed the best 
decade in American history. If 
you are in the second 20 percent, 



you are doing OK. But the bot- 
tom 60 percent is not doing well. 
In this decade, American males 
have suffered a real loss in salary 
and wages of 4 percent because 
the traditional means for a man 
to earn good wages without 
intellectual skills are disappear- 
ing. The number of good manu- 
facturing jobs for men is shrink- 
ing. Only because women's 
wages have risen has total family 
income stayed the same. 

So how can we prepare for drastic 
change? 



All a person can do is get a feel- 
ing for what is happening and 
then ride the wave. It's like being 
a surfer. Survival goes to compa- 
nies that ride the wave, and if 
they are lucky, they get to ride it 
for 20 years or so. That's a good 
run for a business. And luck 
counts as well. Look at all the 
Microsoft millionaires, people 
who just happened to be there at 
the beginning. No one can pre- 
dict with accuracy the micropat- 
terns of economic change. 
Suppose in 1981 God whispered 
in my ear that in just two 
decades there would be 100 mil- 
lion computers on peoples' 
desks. Even if I had that divine 
knowledge, I'd only have gone 
out and bought shares in 
Commodore, a company that's 
long bankrupt and gone. 

-Perry Glasser 



checks those processes very closely to see that they are really 
different was left unsaid. Nor did he need to say that what 
was made in India could be slipped quietly into the channels 
of world commerce without anyone having to pay for knowl- 
edge that would be considered proprietary elsewhere. 

While one can understand why developing countries do not 
want to pay royalties for using the drugs necessary to keep 
their citizens healthy, it is harder to make a similar case for 
why they should be allowed to pirate 
Madonna CDs. And India does just as much 
of the second as it does of the first. 

The issues are not just those of where a 
country stands in the invention cycle or where 
it stands on the economic development lad- 
der. Different cultures and different parts of 
the world look at intellectual property rights 
quite differently. The idea that people should 
be paid to be creative is a point of view that 
stems from the Judeo-Christian-Muslim belief 
in a God that created humanity in his image. 
It has no analogue in Hindu, Buddhist or 
Confucian societies. There are real differences 
in beliefs about what should be freely avail- 
able in the public domain and what should 
be for sale in the private marketplace. In Asia, 
few pieces of ancient art have the names of 
their creators inscribed upon them. Knowl- 
edge is seen as a free good, since there is no 
concept of it having to be created by human 
beings using expensive processes. 

Yet despite these differences in economic 
positions, cultures and historic practices, no 
system of protecting intellectual property 
rights can work unless most of the govern- 
ments of the world agree to enforce it. A law 
that does not exist or is not enforced in coun- 
try X is essentially a law that cannot be 
enforced in country Y. If one tries to enforce 
the law in country Y, production simply 
moves to country X to escape regulation. 

What different countries want, need and 
should have in a system of intellectual prop- 
erty rights is very different depending on 
their level of economic development. 
National systems, such as that of the United 
States, are not going to evolve into de facto 
world standards. The economic game of 
catch-up is not the game of keep-ahead. 
Countries playing either game have the right 
to a world system that lets them succeed. 
Whatever system is built, it will have to be a 
global system that allows for this diversity 
of positions and beliefs. HEJ 



Lester C. Thurow is the Lemelson Professor 
of Management and Economics at the 
Massachusetts Institute of Technology's 
Sloan School in Cambridge, Mass. 
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Three decades of IT innovation have meant organizational change 
everywhere; developments at Visa USA and The Wall Street Journal 
epitomize the trend. » 
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TALL FIREPLACES. WIDE PLANK FLOORS. 
Quilt-covered four-poster beds. This 
sleepy inn in small-town Maine looks a 
great deal like it did 30 years ago. In 
fact, beyond the addition of electric 
lights and indoor plumbing, the drafty 
white-clapboard 
mansion probably 
hasn't changed all that 
much in the past cen- 
tury. Except that, these 
days, virtually no cash 
changes hands here. 
The owners not only 
accept payment by 
plastic, they all but 
require it. 
And although the inn is as free of 
radios and television sets as it was 30 or 
130 years ago and gets only one copy of 
a local newspaper, visitors have no trou- 
ble getting their business and technology 
news. They just plug into the data line 
hidden behind a Victorian writing desk 
in the front parlor, connecting to Web 
news sites such as The Wall Street 
Journal Interactive Edition. 

Information technology has altered 
two fundamentals of business in even 
the most quiet, remote corners: how 
people pay for things and how they 
inform themselves. Naturally, the indus- 
tries serving those needs have changed 
dramatically over the past few 



decades — and, their leaders warn, 
they're going to keep right on changing, 
faster and faster. 

Among the companies that know 
plenty about constant, high-speed 
change and expansion are Visa USA Inc. 
and The Wall Street Journal. At first 
glance, they've got little in common: San 
Francisco-based Visa didn't exist 30 
years ago, while The Journal began as a 
handwritten newsletter on Wall Street in 
1882. Visa's product has always been 
virtual: commercial and personal lines 
of credit, enabled by little plastic cards. 
The Journal remains best known for its 
Industrial Age product, the ink-and-pulp 
newspaper delivered to about 1 .8 mil- 
lion readers every weekday, although its 
four-year-old Interactive Edition con- 
tinues making Information Age history 
as the Web's most successful paid-sub- 
scription site. 

But technology continues to transform 
both companies. Visa, which handles 
22 million transactions a day — that's 
253 per second — is moving toward cards 
equipped with computer chips instead of 
magnetic strips. Such smart cards, already 

BY ANNE STUART 
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in limited use, eventually will be capable 
of handling everything from buying milk 
to financing a mortgage. Meanwhile, The 
Journal and its parent company balance 
the demands of publishing its mainstay 
print publication, growing its Web edi- 
tion, and launching many new print and 
digital products, such as foreign-language 
editions, The Wall Street journal Sunday 
and dowjones.com, a vertical portal of 
free business resources. 

We took a day-in-the-life look at 
these two very wired organizations: one 
on the East Coast, one on the West, one 
old and one new, but both with inter- 
national influence, both moving almost 
unfathomable amounts of information 
every minute and both transformed in 
ways their founders couldn't have imag- 
ined. Their evolution over the last 30 
years has revolutionized how people get 
information and spend money, even in 
a timeless town in Maine. 

Visa USA 

"I'm getting on a plane to Zurich 
tomorrow with two Visa cards and 
$100 in my pocket, and I won't give it 
another thought," says Win Derman of 
San Mateo, Calif., who recently retired 
after 26 years as a Visa executive and 
who, as the company's unofficial histo- 
rian, is writing a book on the company. 
"I know I can pay my bills, 1 can eat, I 
can shop." 

If Derman had been taking this trip 



Visa USA Inc. 



HEADQUARTERS: San Francisco 
FOUNDED: 1974 (known as Visa since 1976) 
REVENUES: Privately held 

OWNERSHIP: Owned by 21,000 member banks; Visa USA is the largest of six 
regional companies lumped under the umbrella of Visa International 
EMPLOYEES: approximately 5,000 worldwide 
MARKET SHARE (1998): 53 percent 

VOLUME (1998): $660 billion from June 1 998 to June 1 999, up from $525 billion in 
1997; projected to reach $1 trillion by 2002, including nearly $100 billion in e-com- 
merce by 2003 

TRANSACTIONS (1998):8 billion 

AVERAGE TRANSACTION SPEED: Less than 2 seconds (1998), down from 54 seconds 
in 1973 

CARDS (1 998): 322 million credit and debit cards, accepted at 1 7 million locations and 
530,000 ATMs globally 
URL: ivivw.wsa.com 




in, say, 1970, things would have been 
much different. Thirty years ago, 
"There weren't a lot of credit cards," 
says Carl Pascarella, president and 
CEO of Visa USA. "People used checks, 
they used cash, they used traveler's 
checks when they traveled," especially 
internationally; often, they needed to 
exchange currency either before leaving 
or upon arrival. 

As Visa officials are only too happy 
to point out, credit cards are no longer 
just a convenient way for consumers to 
procrastinate on 
payment. For busi- 
ness people, they're 
all but required. 
"Think about try- 
ing to rent a car, 
check into a hotel, 
buy an airline tick- 
et without a [credit] 
card," Pascarella 
says. Those little 
pieces of plastic 
give consumers "an 
unsecured line of 
credit that's good 
anywhere in the 
world." 

Accordingly, it's 



changed the lives of employees at Visa, 
the intermediary settling transactions 
between the merchant's bank and the 
cardholder's bank. In the early days, cus- 
tomer service representatives sat shoul- 
der-to-shoulder in a room the size of a 
football field, answering call after call 
from merchants serving customers who 
wanted to charge a purchase. Merchants 
would read off credit card numbers — 
often as customers waited at the regis- 
ter — then wait for the customer service 
rep to provide a string of numbers 
known as an authorization code. If ser- 
vice reps couldn't reach the issuing 
bank — if, for instance, they were calling 
after hours or on a holiday, merchants 
had to either reject the sale or accept it 
and risk eating the loss if the card turned 
out to be invalid. 

After approving the charge, the mer- 
chant used a hand-operated imprinter to 
stamp the card's identifying information 
onto a sales slip, usually in triplicate, peel- 
ing off one inky copy as the customer's 
receipt. At the end of each day, merchants 
separated the slips into "ours" and 
"theirs," keeping one hard copy of each 
receipt and sending the other to the 
credit card companies. Getting reim- 
bursed could take weeks. 
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This is Bill Friel, Chief Information Officer at Prudential? Not long ago, he 
orchestrated a massive expansion of the number of Lotus Notes* users throughout his 

company around the globe. 67,000 in all. He did it without any major complications 
and to the great satisfaction of his colleagues. In his words, Lotus has become a 
"mission-critical" solution. Now Prudential employees can take advantage of the 
collaborative superiority, reliability and security offered by Lotus Notes and Domino. 
This lets them communicate with their customers anytime, anywhere to provide outstanding 
customer service. Becoming a mover and shaker yourself is actually quite simple, 
out how to make mail migration quick and painless, by calling 1 800 872-3387, ext. E539. 

Or visit www.lotus.com/supermove 
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In some cases, merchants 
needed only verbal authoriza- 
tion for large charges — say, for 
more than $50. For smaller 
sales, they flipped through 
paperback books, updated 
every month or so, listing col- 
umn after column of stolen 
credit card numbers. As long 
as the customer's card number 
didn't show up, merchants 
could authorize the sale 
(which, when busy, they often 
did without checking the 
guide). Later, by the early 
1980s, merchants swiped 
cards through devices that 
automatically dialed the bank, 
feeding back either approval 
or rejection. (See the timeline 
on Page 93.) 

These days, unless there's a 
problem, the whole process happens 
automatically. "There is no paper flow to 
speak of anymore," Pascarella notes. 
There's human intervention only if some- 
thing's amiss at either end. And every- 
thing happens much faster: With VisaNet, 
Visa's proprietary transaction-processing 
system, the average transaction-approval 
time has dropped from nearly 1 minute 
in 1 973 to less than 2 seconds today, crit- 
ical for processing the millions of credit 
card charges that go through daily. 

Meanwhile, because major credit 
cards are so convenient, consumers 
increasingly use them for 
goods or services that they 
used to buy with cash or 
checks, such as groceries, doc- 
tor's visits and prescription 
drugs. In some cases, they 
even charge items that once 
would have required bank 
loans, such as small businesses 
that finance their launches or 
furnish their offices by charg- 
ing everything. Just as con- 
sumers overcame concerns 
about giving credit card num- 
bers to catalog merchants by 
phone, they are moving past 
their fears about using their 
accounts on the Internet. And 




Visa CIO Scott Thompson has to build 
systems to accommodate 253 
transactions per second — or more. 



they're increasingly using another form 
of payment: Visa check cards, which 
deduct funds directly from cardhold- 
ers' checking accounts rather than 
apply them to a credit account. 

Apparently, customers want to use 
Visa cards "for everything 
from a milkshake to a 
Mercedes," as Harvey J. 
Bondar, Visa's executive 
vice president of strate- 
gic marketing, puts it. 
In 1998, Visa enabled 
more than $600 bil- 




USA, :u//ia; 



lion in sales. That translates 
to more than 8 billion credit, 
debit and commercial card 
transactions — an average of 
more than 15,000 every 
minute, or about 253 per 
second. 

That's a lot of activity. Not 
surprisingly, Visa claims to 
have the world's largest trans- 
action-processing system, ca- 
pable of handling more than 
10 times as many transactions 
in the same amount of time 
during peak periods, such as 
the week before Christmas. 
Visa CIO Scott Thompson 
says he built that idea of con- 
stant rapid access into every 
aspect of the company's tech- 
nology. "I translated 'every- 
where you want to be' into the 
[VisaNet] system," he says. "We have 
zero tolerance — truly zero tolerance — for 
downtime." 

To make sure its transactions keep 
moving, Visa maintains a data center built 
on a 10-foot-thick foundation of rein- 
forced concrete anchored in bedrock, 
with redundant backup power, 
cooling and systems. Built to 
withstand a disaster on the mag- 
nitude of the 1906 San Francisco 
earthquake, the data center is so 
solid that when another quake 
rocked the Bay Area in 1989, some 
data center employees didn't 
realize it had happened. 

Inside, room after room 
filled with row after row of 
quietly humming servers pro- 
vide no outward sign that 
hundreds of millions of dol- 
lars of digital expenditures 
pass through here every day. 
While the center still relies on 
some IBM mainframe com- 
puters, they're both more 
compact and more powerful 
than their predecessors. One 
unit, about the size of two large 
refrigerators, replaced a ma- 
chine 10 times its size — and 
provides at least twice the 



92 CIO • DECEMBER 1 5, 1 999 / JANUARY 1, 2000 



http://www.cio.com 




ORGANIZATIONAL CHANGE 



Visa USA Inc. (Visa International) 

958 Bank of America issues 60,000 BankAmericards 
in California. 

U.S. banks form National BankAmericard association. 
1974 Bank of America licensees charter Ibanco, an international 

banking company, to issue BankAmericard outside 

the United States. Company establishes first electronic clearing an 
settlement system. 




191 
sys 
crei 
191 



1976 Ibanco becomes Visa 
International; National 
BankAmericard becomes Visa USA 
under new bank partnership model. 
1 979 Begins using electronic-dial 
terminals at point of sale. 

1983 Launches global 

automatic teller 
machine network. 

1984 Launches computer-based 
tern to pinpoint suspicious 

credit-card transactions. 

1 986 Begins using multiple-currency 
clearing and settlement system. 

1 987 Launches China's first com- 
puter card-transaction processing 
network. 

1 988 Issues first bank cards in 

Russia. 

1 993 Launches neural network to 
combat fraud, establishes interna- 
tional pre-paid card, offers first 

"smart card "with 

merchant loyalty, offers first corpo- 
rate, business, purchasing cards. 
1 995 Introduces cards with com- 
puter chips. 

1 997 Successfully makes first 

secure electronic 

transactions. 

1 998 Releases first multi- 
application smart card based on 
open standards. 

1999 Completes first download of 
electronic cash via 

mobile phone; 

develops card with built-in magni- 
fying glass for reading small print. 

2000 Moves forward with eVisa, the 

company s e-commerce 

initiative. 



capacity. The entire VisaNet system pro- 
cesses an average of 100,000 transactions 
per minute tor more than 12 million mer- 
chants and 1 9,000 member institutions 
worldwide. Relying on fiber optics, satel- 
lite and 9 million miles of communica- 
tions lines, the system includes backup 
centers in Denver, McLean, Va., Yoko- 
hama, Japan, and Basingstoke, England. 

Visa's image has changed dramatically 
during its history, but particu- 
larly in the past decade. In the 
mid-to late- 1980s, consumers 
viewed Visa and MasterCard 
as interchangeable. "At the 
time, they were like Chevrolet 
and Chevrolet," says Eliza- 
beth J. Silver, Visa's senior vice 
president of advertising and 
brand management. Busi- 
nesses tended to view Visa as 
second in prestige to American 
F.xpress because the brand 
stood for more prosaic con- 
sumer activities. "It was the 
card women used when they 
went to the mall to buy shoes 
for the kids," Silver says. Over 
the past decade, Visa worked 
not only to distinguish itself 
from MasterCard but to 
compete aggressively with 
American Express Co. The 
Visa strategy: emphasize 
access, acceptance and uni- 
versal admission to all the desirable places 
where even an AmEx gold card wouldn't 
buy you a cup of coffee. 

Curiously, for a company boasting 
that it's now got one of the world's best- 



known brands. Visa keeps an 
exceptionally low profile in the 
real world. Business cards and 
promotional materials include 
only a San Francisco post office 
box. For security reasons, the 
company's headquarters in near- 
by Foster City feature absolutely no 
exterior signage, just a street address. The 
first sign alerting visitors that they've 
reached the right building is in the park- 
ing garage, where trash cans feature that 
familiar blue-and-gold logo. Security is 
equally tight at the unmarked data center 
a few miles to the north: Lower-level 
staffers have access only to their own 
departments, and even senior employees 
need to pass through airlocks to move 
from one part of the center to another. 

Today, Visa continues to expand to 
new markets. Among its top priorities: 
teenagers, who often get credit cards 
with their parents' approval. "They have 
an intense amount of capital," Bondar 




says. "We want to make sure we embrace 
all their needs." After all, the CD and 
skateboard buyers of today are the opera 
ticket, sports car and home-mortgage 
consumers of tomorrow. 
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The company also 
continues to build its 
traffic in debit cards, 
which subtract money 
directly from checking 
accounts. Pascarella 
expects those cards to 
eliminate paper checks 
over time. 

The company has 
already begun testing 
smart cards that contain micropro 
cessor chips with 90 times more 
memory than mag- 
netic strips. Smart 
cards not only will let 
consumers access their 
credit checking ac- 
counts but will track 
loyalty programs and 
store electronic cash, 
passwords and ident- 
ification numbers. 

Because credit card 
transactions have long 
been electronic, Visa 
already knows some- 
thing about e-com- 
merce. But the Inter- 
net's growth has 
spawned a whole new 
set of competitors. 
They include telecom- 
munications compa- 
nies, already experi- 
enced at handling 
micropayments such 
as 35-cent telephone 
calls, and Microsoft 
Corp. and Yahoo Inc., 
which are experimenting with electronic 
wallets. Then there are newcomers like 
eBay Inc., where buyers mail checks 
directly to sellers without going through 
a transaction-settling intermediary like 
Visa. Visa predicts that by 2002, two out 
of every three Visa cardholders will shop 
on the Internet; by the following year, 
Internet e-commerce will account for at 
least 1 0 percent of the company's volume. 

Pascarella compares his company's e- 
commerce challenge to the 1997 
Belmont Stakes (which was, of course, 
sponsored by Visa), when a horse 
named Touch Gold unexpectedly sailed 
past leader Freehouse to win the race. 
"It's the nontraditional competitors 
you've got to worry about," he says. 




"We've got to keep reinventing our- 
selves [to stay ahead]." 

For Bill Stewart, Visa's e-com- 
merce chief, the future depends on 
making Visa cards — or ac- 
count numbers, if plastic 
cards eventually dis- 
appear — the most de- 
sirable way to pay for 
anything online. The 
corporate goal, he says, 
is "to make Visa the cur- 
rency of the Internet." 



i 
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L Assistant Managing 
Editor Paul Martin Sr. 
says round-th Alock 
I news cbverage is the 
\ biggest change in his 
39 years at The Wall 
Street Journal, the 
publication founded 
by Charles Dow (top) 
and Edward Jones 
(middle). 



The Wall Street Journal 

It's mid-morning on an autumn week- 
day in New York City, with cabs and 
limousines and pedestrians jamming the 
streets and sidewalks around the World 
Trade Center at the very tip of 
Manhattan. But up on the ninth floor of 
200 Liberty St., the main Wall Street 
Journal newsroom is largely deserted, 
row after row of blinking PC monitors 
facing row after row of empty chairs. 
Later in the day, as reporters and editors 
arrive for their shifts, the desks and 
cubes and offices will fill with frantic, 
furiously typing journalists. For now, 
though, it's quiet, almost hushed, except 
for the section housing the newspaper's 
Web site, known as The Wall Street 



Journal Interactive Edition. As they do 
around the clock, Interactive Edition 
staffers are busy refreshing the Web site 
with the latest business news from 
around the world. At this hour, the 
updates are mostly from Asia and 
Europe; as the day wears on, new stories 
will come from Latin America, the United 
States and Canada. 

That 24-hour approach to news is the 
biggest change Assistant Managing 
Editor Paul Martin Sr. has seen in his 
tenure at the 110-year-old business 
newspaper, which, with 
about 1.8 million read- 
ers, remains neck and 
neck with USA Today 
for the title of the United 
States' largest national 
newspaper. 

Of course, at its 
foundation, The Journal 
remains the flagship pub- 
lication for Dow Jones 8c 
Co. It still covers Wall 
Street and the rest of the 
financial world. It still 
publishes its text-heavy 
black-and-white print 
newspaper every week- 
day. It still hires what its 
management believes are 
some of the world's best 
journalists (an effort that 
has undoubtedly con- 
tributed to The Journal's 
21 Pulitzer Prizes). 

But The Journal is a 
very different publica- 
tion and a very different 
place to work than it was when Martin 
came on board as a copy editor 39 years 
ago, or even when fellow editors Rich 
Jaroslovsky and Cathy Panagoulias 
joined the staff in the mid-1 970s. 

Before the mid-'80s, The Journal 
enjoyed a near monopoly on daily busi- 
ness news, a dominance dating back to 
1882, when its founders circulated 
handwritten updates on New York 
Stock Exchange activity. (See the 
timeline on Page 100.) The Journals his- 
toric target audience: middle manage- 
ment, primarily in the United States. Its 
size: one section, 32 to 36 pages. "That 
was all the businessman had time to 
read; it was his second paper," usually 
a supplement to a general interest pub- 
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APC Symmetra™ Power Array™: 
N+1 redundancy for 100% uptime 

Data access is critical to both your internal and external 
customers. Now that applications like messaging, Web 
integration and E-commerce are deemed mission-critical, 
losing power to your storage and processors is not an option. 

You need to be ready for the unexpected. APC's Symmetra 
Power Array is the single most highly available UPS in the 
marketplace. Since power problems are the leading cause of 
downtime, make sure you're prepared. 

Consider how Symmetra protects your business: 

• N+1 redundancy design assures continuous availability - 

If a module fails, the others instantly begin supporting the 
full load. 

• Scalable power - Additional 4 kVA modules can be added to 
expand to 16 kVA of power capacity (4 unit frame is expand- 
able to 8 kVA) 

• Serviceable while load is up and running - Additional battery 
modules increase runtime and all the modules are hot swap- 
pable, meaning no downtime. 








Now you can easily manage power to your systems. 
APC MasterSwhch" in your communications and 
computer racks can save you time and money by 
helping your staff to manage power proactively. 



PowerView" is a hand-held control panel for network 
administrators that configures and controls UPSs in 
rack, computer room, and datacenter environments. 



Installing or 
reconfiguring 
your modular 
Power Array 
couldn't be 
any simpler. 




'Not having a Symmetra in place would have resulted in lost data, 
corrupted hard drives and lost time to recover. The Symmetra system 
has more than paid for itself during this one outage. " 
■ Bob Lesher and Charlie Bise, Information Technology, Exel Logistics 



APC is a leader in the field of power availability. Our technology 
grows with your business and can help power protect your 
new applications as you roll them out. Contact APC today and 
let APC's Legendary Reliability " work for you. 



Legendary Reliability" 
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lication like The New 
York Times, Martin 
explains. And, for 
much of its life, The 
Journal was distinctly 
American. For many 
years, the newspaper's 
foreign staff consisted 
of one reporter, a Lon- 
don-based correspon- 
dent who covered sto- 
ries everywhere from 
Iceland to Istanbul. 

That's all changed. 
Today, Journal editors 
reach out to a much 
broader audience, in- 
cluding small busi- 
nesses, startups and 
Internet-based compa- 
nies. "We're no longer 
writing for just the big 
corporate guys," says 
Panagoulias, who began 
as a proofreader in 1976 
and is now national 
news editor. And because it is no longer 
aimed at an Industrial Age audience. The 
Journal no longer runs graphics with 
arcane figures such as the number of 
cardboard boxes manufactured nation- 
ally or the amount of coal loaded in 
Norfolk, Va. "These things are no 
longer [significant] indicators in the new 
economy," Panagoulias says. 

The paper publishes about 80 pages 
daily in multiple sections. And it staffs 
1 1 domestic and more than 36 overseas 
bureaus, produces separate Asian and 
European editions, and provides busi- 
ness stories in Spanish and Portuguese 
for Latin American newspapers. 

The production processes have 
grown, and changed, as well. The print 
newspaper is, of course, still printed on 
presses and delivered by trucks. But 
these days, stories and graphics are 
transmitted by e-mail, satellite or over 
an internal network to printing plants 
in 1 7 locations nationwide and about a 
dozen others internationally, allowing 
the paper to provide more news with 
later deadlines. 

Obviously, journalism technology has 
evolved rapidly in recent years too. 
Reporters used to dial telephones con- 
nected to a switchboard; at one point, 
making a call meant requesting an oper- 



Technological changes < 
Managing Editor Barnej 
than Dow Jones coftjfffl 



write^BlJfl editors like Deputy 
Pffinude on last-minute stories 
Jergstresser (inset) could ever 




ator to get an outside line. 
(Voice mail, one editor 
recalls, meant the voice of 
an intern or colleague 
answering your phone if 
you were away, taking a handwritten 
message.) Before the advent of CNN in 
the early 1980s, there were no news- 
room televisions; only a few editors kept 
small sets in their offices. But with 24- 
hour financial news available around 
the world, editors realize they need to 
keep a constant eye and ear on the other 
media. They religiously monitor up- 
starts like CNBC, CNNfn, CNET, 
TheStreet.com, Bloomberg News and 
USA Today, among others, looking for 
any business scoops their reporters 
might somehow have missed. 

And, of course, before the mid- to 
late- 1 970s, reporters worked on type- 
writers, first manual, then electric. They 
pasted the typed pages into a single long 
sheet, rolled it up like a paper towel tube 
and dropped it on a conveyer belt that 
carried it around the newsroom until it 
reached the right editor, who then 
edited with pencil and sent it on to be 
typeset. Wire machines, isolated in their 
own room, spit out streams of cheap 
paper containing stories from The 
Associated Press, Reuters Group PLC 




and other news ser- 
vices. Distant corre- 
spondents sent stories 
by telex or early ver- 
sions of fax machines 
or by dictating them 
over the telephone — 
each procedure requir- 
ing somebody else to 
retype the words. 

Journal veterans uni- 
versally recall a much 
noisier environment in 
those days, and not just 
because of all those 
telephones and type- 
writers. "We used to 
communicate back and 
forth by yelling at each 
other — the desk yelling 
at you, 'Hey, when are 
fl you going to have 
fl that next take [story 
fl page] ?'" recalls Deputy 

J| Managing Editor Bar- 

ney Calame, who start- 
ed working for The Journal in 
the 1 960s. "Today, things are so 
quiet, even here at our big copy 
desk in New York, because every- 
body is e-mailing or using the 
internal message system" to ask the 
same questions. 

Researching a story inevitably meant 
searching through small folders filled 
with folded-up newspaper stories 
painstakingly clipped from each day's 
paper and filed by subject. The JournaPs 
research library also included shelf after 
shelf of newspaper-sized black books 
containing bound copies of The Journal 
and The New York Times. Looking up 
past stories was something like using a 
dated encyclopedia; reporters turned to 
an index, then flipped to the indicated 
page. Of course, that system worked 
well only for stories with a history, and 
only if that history had been previously 
chronicled in either newspaper. For 
instance, if someone were covering a lit- 
tle-known nominee for a Labor De- 
partment post, Calame says, "We often 
had no way of really knowing whether 
the guy had been involved in stock fraud 
in Omaha or [had] once been Man of 
the Year in Los Angeles." 

When The Journal began to consider 
computerizing its newsroom in the late 
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APC Smart-UPS®: Legendary power 
protection for critical remote servers 

With users and customers demanding that critical servers 
be up 99.999% of the time, power problems are 
the last thing you should have to worry about. 
Short blackouts, sudden sags or simple power 
surges can mean the instant destruction of 
cards, disks and processors. This means lost 
data and unplanned downtime. 

Be ready for the unexpected. No other product 
offers more advanced protection for networks 
and servers than the APC Smart-UPS family. 

Consider how Smart-UPS can safeguard your critical servers: 

• Pre-failure diagnostics - It allows network administrators to 
solve problems before users know they exist. 

• Availability - Instantaneous battery backup power keeps appli- 
cations and operating systems up and running and safe from 
power-related crashes. 

• Intelligent Battery Management - With FastCharge ", battery 
recharge time is cut by 75%. 

• Web SNMP - With a Web/SNMP card, 
Smart-UPS can be monitored and managed 
remotely with a Web browser or SNMP NMS. 

• Remote - E-mails or pages network administrators via 
FlexEvents™ before users know of problems. 





• Manageability - Provides warnings, environ- 
mental monitoring and safe shutdown using 
PowerChute* plus software. 



■ _ . 





APC's NetShetter* offers manageable enclosure space for all 
your networking equipment including Compaq, Dell, HP, Cisco, 
Nortel Networks, 3Com and IBM. 



Smart-UPS 5000 
Rack-mount 




"APC NetShelters and Smart-UPS have become the standard 
install for all our offices at Nextel... knowing we can count 
on APC saves us time and provides us with peace of mind. ' 
- James Whitaker, Novell Architecture and Design Engineer, 

Tom Schmidt Novell Host Server Architect 

Troy Sims, Novell Host Server Architect 
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work for you. 
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1 970s, Calame, who was bureau chief 
in Los Angeles, begged to have L.A. be 
one of two offices testing the new sys- 
tem, which consisted of dumb terminals 
connected to a mainframe in New York 
City. Not long after, he got to borrow a 
portable computer from Dow Jones 
News/Retrieval salespeople, a bulky 
box that took several minutes to trans- 
mit even a short story, word by pain- 
staking word. 

Now everything happens electroni- 
cally (including constantly updated 
information flowing into the famous 
Dow Jones stock "ticker," which 
records the information only digitally, 
no longer producing the long streams of 
hole-punched paper used in ticker tape 
parades). Reporters can search the 
archives of The Journal or just about any 
other newspaper through their data- 
base-searching tools such as Factiva. 
(Previously known as Dow Jones 
Reuters Business Interactive, the infor- 
mation service — also available publicly 
by subscription — provides access to 
thousands of stories from Dow Jones, 
Reuters and other publications.) 

The newsroom's few remaining type- 
writers gather dust along one wall, used 
only as historical exhibits for newsroom 
tours. Stories move from reporter to edi- 
tor to copy editor, always electronically, 
materializing in the physical world only 



The Wall Street Journal 
(Dow Jones & Co.) 



1882 Charles Dow, Edward Jones and Charles Bergstresser 

founded Dow Jones & Co. near New York Stock Exchanqe, 

publishing handwritten stock-report newsletters. 

1889 Company begins publishing The Wall Street Journal; first four-page edition sells 
for 2 cents. 

Company launches Dow Jones Industrial Average to track stock market. 
1 920 WSJ circulation reaches 20,000. 

Company launches Pacific Coast editio n days before stock 

market crash plunges nation into depression. 



the newspaper will switch to pagina- 
tion, meaning editors will assemble 
entire pages on their desktops rather 
than sending them electronically, piece 
by piece, to composing rooms in 
Orlando, Fla., and Chicopee, Mass. 
Doing that will let the print edition 
push its deadlines further back (cur- 
rently 7 p.m. for the first edition, 10 
p.m. for the second), at least for some 
coverage. "It will give us a way, on 
some really important stories, to get in 
the last bit of interpretation and analy- 
sis from an interview that we just got 
late in the day," says Calame. And it 
will give editors more control over how 



t"We used to communicate back and forth by 

yelling at each other 

-Barney Calame, Deputy Managing Editor 



when they're translated to ink and paper 
at one of The journals printing plants, 
which, like the rest of the publishing 
world, switched in the 1970s from 
"hot" to "cold" type — that is, from 
metal Linotype impressions to photo- 
graphic reproduction. 

In fact, The Journals next biggest 
technological challenge will probably 
be cutting another major step from its 
production process. Sometime in 2000, 



stories appear on the page, a decision 
now made in those distant composing 
rooms. "We might gain some time, or 
at least the ability to make changes," 
say Panagoulias. Says Martin: "We'll 
no longer be at the mercy of the pro- 
duction process." 

Meanwhile, The Journal's biggest 
technology venture remains its ground- 
breaking Interactive Edition. Launched 
in 1996, the news- and resource-rich site 



1960s WSJ circulation surpasses 
1 million. 

1976 The Asian Wall 

Street Journal 

launches in Hong Kong (circulation 
now 62,000). 

1980 WSJ begins publishing in two 

sections. 

1 983 The Wall Street Journal Europe 
launches in Brussels (circulation 
now 71,000). 

1 988 WSJ begins publishing in 
three sections. 

1991 Monthly Wall Street Journal 
Classroom Edition launches 
(circulation now 125,000). 

1992 SmartMoney: 

The Wall Street Journal Magazine of 
Personal Business launches (circula- 
tion now 725,000). 
1 994 The Wall Street Journal Special 
Editions launch, offering local-lan- 
guage reports in 28 countries (circu- 
lation 4 million, primarily in Spanish 
and Portuguese). 

1 996 The Wall Street Journal 
Interactive Edition launches. 

1997 WSJ establishes business TV 

alliance with NBC. 

1 998 IVSJ launches print Weekend 
Journal. 

1999 WSJ launches The Wall Street 
Journal Sunday and Dow Jones 
launches dowjones.com, a vertical 
portal of free business resources. 

2000 Parent company Dow Jones 

& Co. and Reuters 

Group PLC 

expect to launch combined Web- 
based news and research tool called 
Factiva. 
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He may not have a CRIME-FIGHTING 

SIDEKICK, TELEPATHIC POWERS, 

or SUPER STRENGTH . . . 

...but when it comes to system 
availability, his power will defend 
you from the evils of downtime. 




Liebert Representative Jeff Price of CDP, Inc., 
worked closely with Joel Komater of Fiserv, 
one of the largest data processing firms serving the financial industry, to 
configure a total protection system using Liebert's extensive product line. 



Today, system downtime means (1) the business grinds to 
a halt, and (2) it's your fault. Modern businesses demand 
maximum system availability. That's why you need Liebert 
Representatives and UPS products. 

Liebert Representatives are experts in system protection. 
Their backgrounds, training and experience help them 
quickly diagnose and solve your problems. 

And Liebert UPSs deliver the same commercial-grade 
reliability as the rest of our extensive product line. It's the 
result of 30+ years of providing cutting-edge protection 
to some of the largest corporations in the world. 

When you buy from a Liebert Representative, you're 
buying quality products from a knowledgeable expert. 
He has the products and the experience to make your 
systems invincible, 24/7. 

See us at Networld + Interop Atlanta- 
Booth #1438 

www.dp3.liebert.com 

To learn how Liebert can help you maximize system availability. 
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KEEPING BUSINESS IN BUSINESS.* 
800-877-9222 dept. DP3 www.dp3.liebert.com info@liebert.eom 
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INTRODUCING 

THE ASPECT CUSTOMER 
RELATIONSHIP PORTAL 

MAKING IT EASIER 

FOR YOUR CUSTOMERS 

TO REACH THE RIGHT 
RESOURCE. 



Now there's a way to offer your customers a consistent experience no matter how they contact 
you. It's the Aspect ' Customer Relationship Portal, and it's the foundation for an effective CRM 
strategy. The Aspect Portal easily integrates all contact media — phone, fax, e-mail and Web — with 
your front-office, back-office and contact center systems. Get the most from your CRM strategy 
with Aspect, the leader in customer relationship portals. 

Visit www.aspect.com/go/ci or call I -888-4 1 2-7728 and receive a FREE White Paper 

AUTHORED BY THE ABERDEEN GROUP ON E-BUSINESS CRM STRATEGIES. 

Aspect, the Aspect logo, and the phrase "Defining the Customer Experience" 
are trademarks and/or service marks of Aspect Communications Corporation 
in the United States and/or other countries. All other product or service 
names mentioned in this document may be trademarks of the companies 
with which they are associated. 
© 1 999 Aspect Communications 
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remains the Web's most successful sub- 
scription-based service ($29 a year for 
print Journal subscribers and $59 for 
everyone else), with more than 300,000 
subscribers. 

Like other new media, the Interactive 
Edition has created a whole new set of 
how-do-we-handle-this questions for 
its parent publication. For instance, 
should the Interactive Edition be first to 
break big stories, possibly alerting com- 
petitors to scoops? Or should it hold off 
until print deadlines have passed so that 
nobody else can match the story on the 
same day? 

So far, it's opted for the latter, often 
releasing big global stories in the wee 
hours of the morning, long after print 
editions have gone to press. For 
instance, on this particular weekday 
morning, the Interactive Edition 
released a report at 5 a.m. Eastern 
Standard Time about a Federal Express 
board meeting in Paris — long after the 
print Journal and all of its newspaper 
competitors had been published (with- 
out the story). 

The Interactive Edition faces plenty 
of challenges in the next few years. 
Chief among them: figuring out ways 
to provide electronic news through a 
variety of media, such as cell phones, 
pagers and personal digital assistants. 
"The luxury of having one device to aim 
at — a computer — and one level of access 
is gone," says Interactive Edition Editor 
Neil Budde. 

Yet, online and off, some traditions 
endure at The Wall Street Journal. 
Among them are the newspaper's dis- 
tinctive dot-and-dash drawings, used 
instead of head-and-shoulder mug 



Th 

raises new policy questions a 
Managing Editor Rich Jaroslo 
Neil Budde. 




shots. Despite their 19th-century feel, 
the drawings date back only to about 
1978. And although they're equipped 
with Macintosh computers to create 
charts, maps and graphs, the newspa- 
per's artists still create those pictures 
entirely by hand from photographs, 
using a step-by-step drawing process 
that takes three to five hours per pic- 
ture. The reasoning: It creates a sense 
of continuity, of tradition, of recog- 
nizing that, in some ways, quality just 



The Wall Street Journal 



(Dow Jones & Co.) 
BASED: New York City 

FOUNDED: 1889 (newspaper); 1882 (parent company) 

REVENUES (1998): S2.1 5 billion (Dow Jones & Co.) 

CIRCULATION: Nearly 1 .8 million print readers; more than 300,000 paid 

Interactive Edition subscribers 

EMPLOYEES: 2,000, including 200 on Interactive Edition, 
in nearly SO news bureaus and 30 printing plants worldwide 
HONORS: 21 Pulitzer Prizes to date 
URL: wsj.com 



can't be improved by technology. As 
Jaroslovsky, now managing editor of 
the Interactive Edition puts it, old ven- 
ture or new, online or off, it's all still 
The Wall Street Journal. And that 
powerful brand name "has to stand for 
something; it has to stand for the same 
thing across all these media," 
Jaroslovsky says. He recalls his first 
day on the job, as a college intern in 
1974, when he went to lunch with a 
senior editor. "He told me about a mis- 
take he had made as a reporter and the 
huge reverberations from it. The mes- 
sage I took away from that was that 
accuracy matters above all, and that 
the credibility of The Wall Street 
Journal rests on [individual employ- 
ees]." Despite all the technological 
changes, Jaroslovsky asserts, "Every 
word of that is still true." HE1 

Anne Stuart is a former senior editor 
at CIO. 
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The HP Mopier network multifunction peripheral — copy, print 
and digitally send, with certainty 

Now your office can copy, print and digitally send with one device that 
connects and works as seamlessly as your HI' printer — the HI' Mopier 
network multifunction peripheral 

The HP Mopier delivers a new level of functionality, and certainty, to today's 
digital workplace. It combines the reliability of digital copying and sending 
with the proven design of HP printers and scanners. And it gives you the 
flawless network operation, easy setup and familiar software your company 
already expects from HP. 

Add a modular design you can custom-configure for optimum workplace 
productivity, and you have the perfect tool to transform your office. 

To see how the HP Mopier network MFP can connect you to a new level <>f 
functionality, go to www.mopier.hp.com or call 800-527-3753, extension 4188 
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Culture change, not technology, is key to collaboration | 
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IN THIS STORY YOU WILL LEARN 
» Why collaboration is 
key to business success 
in the 21st century 
» What hurdles keep 
companies from 
collaborating better 
than they do 
» How a few companies 
are successfully using 
collaboration products 



CIO TONY AVETA IS RACING TO BEAT 
time. His company, PSINet Inc. of 
Reston, Va., is in a hurry to become the 
world's largest provider of corporate 
Internet services. In each of the past three 
years, the 10-year-old company has dou- 
bled revenues, half through acquisition. 
Said revenues are approaching $500 mil- 
lion — two-thirds of which is generated 
outside the United States. It has 73,000 
business customers and a 
foothold in the world's 22 
largest telecom markets. But 
if Aveta doesn't scramble, 
he'll be eating the dust of 
bigger competitors like MCI 
WorldCom Inc. and Qwest 
Communications Interna- 
tional Inc. "We need infra- 
structure and assets span- 
ning the globe," he says. 

Aveta faces a double 
challenge: He must support 
the global strategy without 
breaking the bank. His cap- 
ital assets are everywhere. SWAT teams 
around the world look for new acquisi- 
tions and must work with the home 
office. Technical people worldwide work 
in virtual teams to take advantage of the 
24-hour clock. If that isn't enough, the 
competitive and technological landscape 
is constantly changing. "Three months 



is a lifetime," Aveta says. As a result of 
these dynamics, he confesses, "I am 
driven toward finding collaborative tech- 
nologies." E-mail, chat, white boards, 
videoconferencing, PC conferencing, 
video streaming — he's tried them all. 

Welcome to the 21st century, the Age 
of Collaboration. Aveta arrived ahead of 
most; others better arrive soon or they 
might not get there at all. Economic, 
social, cultural and technological forces 
are driving all companies toward greater 
collaboration among employees and with 
customers, suppliers and partners. For 
that, they need collaboration technolo- 
gies, which help people work in pairs, in 
teams, or entire communities in real-time 
or on a schedule that suits each user. 

Why collaborate? The age of the 
lonely corporate hero is over — experts 
estimate the typical manager spends 
four-fifths of the day communicating 
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How Do You Measure Up? 

Before an enterprise embarks on any crash course in 
collaboration, it helps to get a sense of the potential for success 

David Coleman, managing director of Collaborative Strategies LLC, 
a San Francisco-based consulting firm focused on collaborative 
strategies and knowledge management, performs an in-depth col- 
laborative benchmark for clients. One element is the TCEP Scale, based 
on Coleman's formula: 

Technology + (2 x Culture) + (3 x Economics) + (4 x Politics) 
= Potential for Collaboration Success 

The further to the right a factor is in this eguation, the greater its 
impact on potential success in collaboration, Coleman says. Although it 
is only one piece of his in-depth benchmark, companies can use the for- 
mula to take a snapshot of their potential for success with collaborative 
technologies and knowledge management. 

Rate your company 1 to 10 based on each factor. Be as honest as you 



can, and use the following scale. 


Technology 


1 = Hard to find a computer in the enterprise. 

10 = Employees can't live without e-mail, cell phones and other 

devices; T1 line to every desktop; high usage of Internet and intranet. 


Culture 

X2 = 


1 = Employees are asked to do their jobs, keep their heads down and 
their noses to the grindstone, and not pay attention to anyone else. 
The boss solves all problems and mandates actions. 
10 = People routinely talk about important issues, much like a func- 
tional family around the dinner table; they work together as a team 
to solve problems. 


Economics 

X3 = 


1 = Collaboration will make no big economic difference to the enter- 
prise nor will it effect the bottom line. 
10 = With competitors, customers and partners becoming collabora- 
tive, the enterprise is dead if it doesn't, and it has a big effect on 
the bottom line. 


Politics 

X4 = 


1 = Talk about collaboration but don't do anything about it. 

10 = Reaction of management: "We need it, we support and we will set 

the example by modeling collaborative behavior and using the tools." 



Plug each factor's score into the box and multiply by its weight for a 
subtotal. Then add them up for a total. Scores below 60 are poor; 61 to 
80 are fair. Scores above 80 are good and indicate a greater likelihood 
of collaborative success, or the possibility that your organization is 
already using collaborative tools successfully. 



with others. Tasks are so complex and 
product cycles are so short that no one 
can do everything on their own. Work- 
forces are geographically dispersed. And 
computers have improved personal pro- 
ductivity about as much as they can, 
which means technology's next great 
contribution will come from helping peo- 
ple work together. The Internet, unlike 
earlier technologies, actually makes col- 
laboration affordable. "The environment 
is right for collaboration if you can find 
technologies that add value to the way 
people do business," says Aveta. 

Share and Share Alike 

COMPANIES ARE ADOPTING MORE 
collaborative technologies than ever, but 
they don't take full advantage of them, 
market analysts say. Ian Campbell, vice 
president of collaborative applications 
at International Data Corp. in Fram- 
ingham, Mass. (a sister company to CIO 
Communications Inc.), notes that com- 
panies install Lotus Notes, Microsoft 
Exchange and other groupware prod- 
ucts as they evolve beyond e-mail, the 
most basic collaboration tool on a com- 
puter. "But they struggle with what to 
do with them," he says. "They need to 
change the working habits of the 
employees. They need to foster the shar- 
ing environment." 

Before an organization can put those 
tools to use, it must first deal with the 
people issues. Culture comes first, tech- 
nology comes second. Reverse them and 
you're in trouble. "Trust, teams and 
technology in that order," says Carol 
Anne Ogdin, founder of Deep Woods 
Technology Inc., a Santa Clara, Calif. - 
based consulting firm that focuses on the 
human aspects of collaborative tech- 
nologies. During the 10 years that she 
has worked with clients, Ogdin has seen 
many companies throw technology at 
what were people problems. "IT people 
have a touching faith in technology but 
don't understand what managers do or 
how people work." She does, however, 
see a few signs of change. 

An example is Steven T. Miller, man- 
ager of collaborative computing at 
DuPont Co. in Wilmington, Del., one of 
Ogdin's clients. "My job isn't to roll out 
Lotus Notes," says Miller, who in fact is 
rolling out Notes. "My job is to put in 
place an infrastructure upon which 
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That leaves you roughly 24 hours a day to bury your competition. 



COMPREHENSIVE BUSINESS SOLUTIONS. Keeping up with technology these days is like trying to change a 
tire on a moving car. Nobody knows this better than today's IT managers. Demands on their time to 
improve efficiency and profitability increase almost hourly. What they need is someone in their 



corner. 



And more companies are finding that ally in BellSouth? An ally that brings vast experience in 



information technology to the table. An ally with technical experts in mission critical areas such as 



voice 



and data integration and web-enabled services. As well as a full array of applications, right 



down to the day-to-day tasks like network and router management. All backed by an advanced, 
reliable network built for the changing demands of business. All of which means you can spend 



less time putting out fires, and more time starting them. Under your competition. Put BellSouth 

BELLSOUTH 

Know How 



know how to work for you. www.bellsouth.com/business 



VOICE AND DATA INTEGRATION • NETWORK MANAGEMENT • E-COMMERCE 
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DuPont can transform itself 
from a petrochemical 
company to a Biotech 
company." Miller knows 
that Notes won't solve 
anything if the company 
doesn't encourage people 
to share. (More about 
DuPont later.) 

Unless you attend 1 1- 
step meetings, chances 
are pretty good that the 
last time anyone gen- 
uinely expected you to 
share was in kinder- 
garten. "Trust is the 
big issue," says David 
Coleman, managing 
director of Collabor- p 
ative Strategies 
LLC, a San Fran- 
cisco-based con- 
sulting company. 
"You're not going 
to share with 
someone you don't 
trust." U.S. compa 
nies have a long way to 
go, he adds. "We're a cowboy 
culture. You strap on the guns and 
go fix it. We are not a culture of col- 
laboration." 

Companies must motivate people 
to share. Most corporate compensation 
schemes, however, reward individual 
superstars. Coleman says smart compa- 
nies — such as Cisco Systems Inc., 
Hewlett-Packard Co. and others — are 
changing bonus plans and performance 
ratings to reward team achievements. 
It's no surprise Cisco has become the 
poster child for collaboration among 
employees and with customers and sup- 
pliers. Coleman advises: "You either 
collaborate or die." 

A company like PSINet has an advan- 
tage over more established companies. 
It is young, full of ideas and not yet set 
in its corporate ways. Its business is the 
Internet, which makes it predisposed to 
adopt Web-based collaboration tech- 
nologies. With its flurry of activity 
around the globe, teamwork is the only- 
way to survive. The young, techie 
employees have scant trouble adopting 
collaboration technologies. E-mail, for 
example, is so popular that one of 
Aveta's big challenges is dealing with the 




volume. Human resistance is the least of 
his problems. 

Others should be so lucky. In the fol- 
lowing vignettes, you'll meet some com- 
panies that are trying to collaborate bet- 
ter with customers, among employees 
and with business partners. Their sto- 
ries illustrate the recurring theme one 
hears from experts: Collaboration is not 
about technology; it's about culture and 
training. 

Collaborating with 
Consumers 

THERE'S A HIGHER POTENTIAL FOR suc- 
cess when the new collaborative tech- 
nology grows out of an existing culture. 
Lands' End Inc., the catalog retailer 
based in Dodgeville, Wis., launched two 
applications last year to help customers 
on its Web site. One of them, Lands' 
End Live, takes advantage of the hun- 
dreds of highly trained customer service 



representatives who 
know the products, the 
Web site and under- 
stand customers, says 
eremy Hauser, a 
research and develop- 
ment analyst for elec- 
tronic commerce at the 
company. 
Lands' End Live allows 
site visitors to ask for per- 
sonal help over the Web 
from a customer service 
representative. The 
other application, 
Shop With a Friend, 
allows two people 
to shop together on 
the site. Both use 
technology from 
WebLine Commu- 
nications Corp., a 
Burlington, Mass., 
developer recently 
acquired by Cisco. 
WebLine built Shop 
With a Friend for 
Lands' End, which 
had exclusive use 
of the application 
through the end of 
1999. 

The two applica- 
tions work in a simi- 
lar way. The technology synchro- 
nizes the browsers so that two users can 
navigate the site together, pointing to 
products of interest. The two parties can 
talk on the telephone while they do this 
or they can use a chat application. For 
example, Shop With a Friend lets two 
sisters in different states shop together 
for their parents. 

When the company launched Lands' 
End Live, Hauser figured most people 
would use the telephone because the 
shopper can request a call back from a 
customer representative at no cost. 
Instead, four of five Lands' End Live 
users prefer chat. The company has not 
tracked usage for Shop With a Friend, 
but Hauser guesses chat is more popu- 
lar there too. He says several thousand 
customers use the applications. 

David Marshak, an analyst at the 
Patricia Seybold Group in Boston, 
expects to see more chat-based tools like 
the Lands' End applications. He says 
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tools for team brainstorming and prob- 
lem solving must be simple and usable 
in real-time. Hauser expects to see more 
retailers adopt chat, and he offers a 
caveat for those without a customer ser- 
vice culture: "We had the people; they 
are trained; and helping customers is 
what they like to do. Making the move 
to online collaboration wasn't that dif- 
ficult to do." 

Collaborating with 
Suppliers 

SOMETIMES THE HURDLE ISN'T THE 
end user or the CEO but managers and 
executives with a vested interest in the 
status quo. Adaptec Inc., a Milpitas, 
Calif.-based maker of SCSI boards and 
other data transfer hardware and soft- 
ware, wanted better collaboration with 
its suppliers. The goal was to create a 
virtual factory that would let Adaptec, 
its semiconductor foundry and other 
supplier-partners reduce the time it took 
to make the custom integrated circuits, 
which Adaptec designs for its products. 

Adaptec and its partners, including 
Taiwan Semiconductor Manufactur- 
ing Co. Ltd. (TSMC), adopted soft- 
ware from Redwood Shores, 
Calif.-based Extricity Soft- ^ 
ware Inc. It allows partners 
to create and man- 
age shared business 
processes over the 
Internet no matter 
what the system, 
file format or busi- 
ness rules, with lit- 
tle or no custom- 
ization of either 
system. 

As one result, 
Adaptec engineers 
can monitor chip 
wafer fabrication for 
quality control while the 
foundry in Taiwan ramps up 
to full volume pro- 
duction. If prob- 
lems are detected, 
Adaptec engineers 
can make changes 
to the recipes from 
their Milpitas office. 

Engineers, who 
had much to gain 
from the new processes, 



accepted the change eagerly, says 
Dolores Marciel, Adaptec's vice presi- 
dent of worldwide materials. The prob- 
lem was getting their partners to agree 
to share their information. "Three of 
them compete with each other for our 
business," she says. "There was a lot of 
resistance." 

One reason for the trepidation is that 
the partners would need to go inside 
each other's firewalls. "Most CIOs say, 
'That's not going to happen,'" says 
Marciel. Her own CIO was no excep- 
tion; he came around when he saw that 
the EDI solution he preferred would be 
too expensive. Marciel identified the key 
stakeholders at each enterprise, includ- 
ing her own, then caressed, coerced and 
cajoled people into cooperating. "It is 
easy to sell something like this at the 
CEO level, and the engineers were 
delighted with it. It's everyone in 
between that makes it easy or difficult." 

Hau Lee, a professor at the 
Stanford University 




School of Business and an expert in sup- 
ply chain management, agrees. "Most 
problems come from organizational ner- 
vousness," he says. "Information is an 
asset, and partners are reluctant to share 
an asset." He urges companies to use 
measuring devices to show their part- 
ners how collaboration is affecting the 
supply chain. 

Adaptec took that advice to heart. 
It used to take 105 days from the time 
it cut a purchase order until the 
TSMC-made chips were assembled on 
finished circuit boards. Marciel says 
the goal of collaborating was to cut the 
time to 55 days. Once they achieved it, 
everyone involved could see how col- 
laborating could benefit them. TSMC 
even decided halfway through the 
project to use the software with many 
of its other customers. 

Collaborating for 

Transformation 

COLLABORATIVE TECHNOLOGY 
can support the transformation 
of a large, global company, 
but it takes patience, a plan 
and top people who sup- 
port the effort. DuPont 
is undergoing many 
important changes. For 
one thing, it is more 
global than ever, with 
several new plants in 
Asia and Europe. It sold off 
its petroleum company to 
focus more on biotech- 
nology, pharmaceutical, 
feed and food indus- 
tries. 

The company 
wants to give its 20 
strategic business units 
more autonomy and to 
create teams across geo- 
graphy and business 
units to pursue new 
business. It decided in 
late 1997 to roll out 
Lotus Notes because it 
needed to upgrade and 
standardize on a single e-mail 
platform (down from eigh pack- 
ages). It also chose Notes over 
other e-mail packages, Miller 
says, because of its out-of-the-box 
collaboration features, including 
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Companies that collaborate better will more quickly deliver more innovative products 

and services. 



document and discussion databases. 

Thousands of companies have 
installed Notes. What's different about 
DuPont is that Miller and his team of 
seven people understand the problem is 
not technology. Like most other com- 
panies, consultant Ogdin says, DuPont 
is stumbling along the way. But unlike 
most others, it understands the root of 
the problem is simply people and how 
they work. 

DuPont has installed Notes in 56,000 
of 90,000 desktops worldwide and 
expects to be done by the end of 2002. 
E-mail has been ingrained in the culture 
since the mid-1 980s, Miller says. As the 
company enters the new decade, the 
goal is to give people new collaboration 
tools. DuPont already has 4,000 Notes 
document and discussion databases in 
use, and Miller expects to see 1 0,000 to 
15,000 when the rollout is completed. 

Acceptance of Notes was not a sim- 
ple matter, however. Miller and his team 
had to deal with workers who wanted 
e-mail only and saw no value in discus- 
sion databases. But when Ogdin 
explained that DuPont needed a mar- 
keting expert to work on motivating 
people to make full use of Notes, Miller 
hired one. "Miller got assigned the task 
of rolling out Notes, but he took it as a 
charter to solve the real problem" of 
sparking collaboration, Ogdin says. "We 
had to put in place an internal market- 
ing effort to show people the value of 
them," he says. They identified early 
adopters of Notes databases and 
worked closely with them to understand 
the technological and sociological issues 
around using a database. 

As the early adopters began to show 
results, Miller's team covered the 
DuPont universe with presentations, 
phone calls and conferences about the 
results. "By the end of 1998, we had 
plenty of success stories to tell," he 
recalls. His team also recruited a net- 
work of 70 IT people around the globe 
responsible for installing Notes and used 
them to carry the message about the 
value of databases. This network has 
also provided valuable feedback to 



Miller about problems and issues 
around Notes. 

One such issue: personal account- 
ability to the database, meaning the 
obligation to look at new material and 
respond. With the help of early 
adopters, Miller and crew developed 
guidelines for moderating databases and 
for the user's obligation to look at them 
and respond. They came up with con- 
sistent code words — like urgent, not 
urgent and FYI — to help users know the 
level of importance of postings. 

Miller does not have his own training 
budget per se; training is handled by 
business units. Some are more commit- 
ted to training people in the full use of 
Notes than others, and often it takes 
some kind of crisis to make a business 
unit leader realize his people need Notes 
training, Miller observes. Missed proj- 
ect deadlines and faulty communications 
are among the motivating factors for the 
handful of business units that decided to 
engage in Notes training, he says. 

Ogdin says culture change like 
DuPont's rarely comes from the top. 
Managers in the middle, who need to get 
things done more effectively, have the 
real power to move a corporation into a 
more collaborative culture. "Almost all 
guys who are willing to make changes 
are line of business managers who have 
problems to solve," she argues. 

That fits Miller's experience. All top 
DuPont executives use Notes for 
e-mail, but they aren't using discussion 
databases, he says. He says the general 
managers at each business unit, on the 
other hand, are beginning to use the 
databases. As those people move into 
senior ranks, he expects they'll bring 
their database behavior with them. 
"One vice president and general man- 
ager was promoted, and he took it all 
with him," Miller says. 

Collaborate or Die 

AT THE VERY LEAST, LANDS' END, 
Adaptec, TSMC and DuPont deserve an 
"A" for effort. Companies that don't 
learn how to collaborate will be the first 
casualties of the new century. "Collab- 



oration provides the kind of real-time 
agility that translates into more satisfied, 
loyal and buying customers," says James 
Canton, president of the Institute for 
Global Futures, a San Francisco high- 
tech think tank that advises Global 2000 
companies. "With the Internet we now 
have a host of collaboration technologies 
that will become business critical and will 
create competitive advantage." The Inter- 
net, he points out, spawned products 
ranging from discussion threads to vir- 
tual conference rooms to virtual audito- 
riums, and forced the developers of 
client/server based products to adapt 
their wares to the Web. 

Companies that collaborate better 
will more quickly deliver more innova- 
tive products and services, argues Can- 
ton, who wrote Technofutures: How 
Leading-Edge Technology Will Trans- 
form Business into the 21st Century 
(Hay House, 1999), a book which 
explores how technology will transform 
business in the 21st century. They'll 
become more efficient in manufactur- 
ing. And they will have happier, more 
loyal customers. Companies that don't 
adapt risk getting left behind. Corporate 
America's experience with the Web in 
the past five years is just a hint of things 
to come, he says. The Web is a stan- 
dards-based ubiquitous tool that sup- 
ports real-time communication. Com- 
panies that recognized this early are 
already reaping benefits from greater 
collaboration among employees and 
with customers, suppliers and partners. 

A lot of companies don't get it, Can- 
ton says. He estimates one-quarter of 
the Fortune 1 000 haven't even decided 
whether to launch an intranet. "CIOs 
do not realize the business critical value 
of collaboration," he says. The prob- 
lem isn't technology, he adds. "The 
problem is training employees in the 
use of collaboration as a high perfor- 
mance tool." BID 



Bill Roberts, a Los Altos, Calif .-based 
freelance writer, covers business, tech- 
nology and management issues. He can 
be reached at brobertl@ix.netcom.com. 
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SUFFERING FROM CUSTOMER E-MAIL OVERLOAD? 
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Only Servicesoft 
offers real relief. 
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Don't just manage your customer e-mail problem. Solve it with Servicesoft interactive e-mail. 

It's amazing. But the so-called "leading" e-mail systems don't address the real reason e-mail volumes grow out of control. The culprit? 
Ambiguous e-mails that can't be handled with an auto response. These e-mails require agents to start a back-and-forth e-mail dialogue. 
Delaying responses. And resulting in what Aberdeen Group calls "e-mail ping-pong" that actually increases your e-mail volume. 

The solution? Servicesoft interactive e-mail, with its sophisticated knowledge engine and intelligent routing rules. The power to answer 
customer e-mails through your Web site. Accurately. Without delays. And without expensive agents having to handle every message. 

Get a real solution to your e-mail problem. Register today for a free Web seminar at www.servicesoft.com/e-mail. 
Or call 1-800-737-8738, ext. 1. 

Servicesoft is a registered trademark of Servicesoft Technologies, Inc. All other registered trademarks or trademarks are the property of their respective owners. © 1999 Servicesoft Technologies. Inc. Natick, Massachusetts, USA. 
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CABLE & WIRELESS 



We're proud to say that there's only one 
connection between these four quotes. 
And that's Cable & Wireless. 

We take our role as a global leader in 
Internet and data communications seriously. 
From ATM to IP VPN to Web hosting, 
Cable & Wireless delivers services that 
improve your business on line, off line and 
in terms of your bottom line. 

So if you want to succeed in the world of 
e-business, talk to Cable & Wireless. We've 
got the connections to deliver net results. 

Cable & Wireless. 
Get the connection. 



Visit www.GetTheConnection.com 
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It's anyone's guess what corporations will look like in three decades, but one thing 
is clear: Information assets and how they are managed will be the foundation. 
Four IT pundits speculate about what the future holds for the working world. ♦ 
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WORK HAS CHANGED SO MUCH 
over the past few decades, we can't help 
but speculate that working 30 years from 
now might be like an episode from 
The Jetsons. In reality, though, it's highly 
unlikely we'll be commuting to the office 
in oxygen-equipped power suits (thank 
heaven). Romantic pre- 
dictions that everyone 
will be working from 
the comfort of their 
own living room or 
deck may not even 
come true by then. 
Still, there's no doubt 
that there will be un- 
fathomable changes 
enabled by advances in 
telecommunications, 
multimedia technol- 
ogy, ubiquitous com- 
puting and the information economy. 
There will be companies providing vir- 
tual experiences (a midnight visit to Sri 
Lanka from a computer screen on your 
bedroom wall), while others will make 
money manipulating and selling huge 
directories of data. Future organizations 
will create new services we can't even 
begin to imagine now ( 10 years ago, who 
would have thought we'd go back to 
having our milk delivered, by something 
called an Internet grocer?). 

CIO recently invited several promi- 



nent IT leaders to discuss the workplace 
of the future. Along with Senior Writer 
Polly Schneider, the participants were: 
Anita Borq, researcher at Xerox PARC 
in Palo Alto, Calif., and president and 
founding director of the Institute for 
Women in Technology; Paul Horn, 
senior vice president and director of 
IBM Research in Yorktown Heights, 
N.Y.; Haim Mendelson, the Theodore 
J. Kreps Professor of Information Sys- 
tems and Management in the Graduate 
School of Business at Stanford Uni- 
versity in Palo Alto; and Jim Sutter, 
senior partner at The Peer Consulting 
Group in Newport Beach, Calif., and 
former CIO of Xerox Corp. and 
Rockwell International. 

In this future world, the participants 
foresee the disappearance of multina- 
tional conglomerates, the emergence of 
a global job-bartering community on 
the Internet, and a leadership style that 
will require expertise in corporate cul- 
ture and employee motivation. And 
contrary to popular belief, they say, peo- 
ple will choose not to do all their work 
at home. 

BY POLLY SCHNEIDER 
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First generation e-business seems pretty smart already, but Intelligent E-Business moves your customers 
into the fast lane. 

First generation e-business lets travelers book flights online. That sure beats the old way. 

Intelligent E-Business lets airlines call ticketholders with real time information on flight changes, suggest 
alternatives and let them use their keypad to book choices... all in the same automated call. No lines, no 
waits. Customers are happier. 

First generation e-busmess gives e-stock traders nice graphs. Very colorful. 

Intelligent E-Business lets firms run continuous multiple analyses of client portfolios, alert them by pager 
with time-sensitive opportunities and let them buy or sell instantly with the press of a button. No missed 
profits, no regrets. Customers are richer. 

The difference is intelligence. 

When you deliver personalized information to your customers and suppliers at the moment it's 
most useful, and give them the power to take immediate action, that information is turned into 
intelligence. Let MicroStrategy inject intelligence into your e-business. 

www.microstrategy.com 




R 0 U N D T A B L E : THE WORKING W 0 R L D 




CIO: How will corporations evolve 
over the next few decades? 

Paul Horn: The changes we'll undergo 
are going to be quire phenomenal and 
starrling. The companies of 2025 will, 
in my opinion, nor look ar all like rhe 
companies of roday. Twenty to 30 years 
from now you're going 
to be able to buy a ter- 
abyte of data storage 
for a dollar. When we 
invented the first disk s 
drive in 1954, agiga- 

££rhe whole concept 

of the virtual enterprise 

is going to explode}} 

-Paul Horn 

byte of storage cost $10 million. So the 
whole concept of the virtual enterprise 
is going to explode. We'll have compa- 
nies with little or no physical assets, 
with business models that are com- 
pletely intellectual-property -centric, 
with essentially the entire Technological 
infrastructure outsourced. Business 
models are going to be all based on 
rapidly turning data that's stored digi- 
tally on these "yada-bytes" of storage 
into useful corporate knowledge. 



Haim Mendelson: We're going to see 
companies that are looser coalitions 
than the companies of today. If we 
talk about the corporation of the 
past, the prototypical successful com- 
pany was a large, vertically inte- 
grated company that controlled an 
entire value chain. Today, these com- 
panies essentially are breaking down 
into components, where each does a 
piece of that value chain, and ulti- 
mately these pieces are integrated to 
create a final product. I think we're 
going ro see this process continue on 
a very large scale. 

One type of company will specialize 
in development, where the focus is 
knowledge work. It will be managed 
much the way Internet startups are 
managed. The second type of com- 
pany will focus on physical produc- 
tion, where economies of scale and 
managing physical assets are impor- 
tant. We'll see even tighter control in 



these types of companies. A third type 
of company [will be) in the distribu- 
tion business, where you see some 
integration of physical movement and 
of components. The closest to that is 
something like Ingram today, but it's 
difficult to predict what exactly it will 
look like because this structure is just 
evolving. The fourth type will be the 
ultimate aggregators: people who spe- 
cialize in customer relationship man- 
agement. Their key competence is 
going to be managing information 
about customers and providing high 
quality service. These are very differ- 
ent types of companies that require 
different skills, which is one of the rea- 
sons they need to be separated. 

Anita Borg: I hope and think that one 
of the major changes in corporations 
will be that we will get to the point 
where women have significant roles in 
nearly equal numbers to men. 
That, in and of itself, will have a 
lot of interesting impacts on 
what corporations look like, 
because it will no longer be the '— 
case that women are exceptions 




of pieces that kind of come and go, if 
you will, as alliances are created and 
equity is generated. There will still be 
very large companies, but I think 
they'll be federations of smaller busi- 
nesses that can be easily reconfigured 
or spun our or sold. 

Mendelson: On the demand side, 
there's the need for temporary, virtual 
companies because the capabilities 
needed are changing so fast. You can't 
really form a group of people that will 
satisfy next year's demand. There will 
be a people's directory on the Internet, 
so that if you want to put together a 
company with a set of given skills, you 
go to this global employment agency 
that has information about millions of 
people. The agency will go and talk to 
candidates and try to convince enough 
of them to join the new operation. 
They do their job, they may continue 
into a couple of other genera- 
tions of the product, and then 
they move on to another activ- 
ity. The problem is, if we have a 
product that's created by a 
large number of components, 



£(JVe will get to the point where women have 

Significant roles in nearly egual numbers to men}} 

-Anita Borg 



or very much outnumbered. There will 
be a much more relaxed sense of inclu- 
siveness. |For more on the role of 
women in the future of the organiza- 
tion, see Trendlines, Page 28. | 

CIO: But will people care so much 
about belonqinq to an organiza- 
tion? There's a lot of talk about the 
temporary company-a specialized 
group of people that come together 
only for the length of a project. 

Jim Sutter: Years ago, you'd go off 
and do research, conrribute ideas and 
create a new product. Today, to mini- 
mize the risk, in part, and also to pro- 
vide rewards for those who take the 
risk, a new entity is often created — to 
develop an Iridium or whatever it 
might be. So I think corporations of 
the future will be much more built out 



what do you do if a component fails, 
for example? When the people have 
moved on to something else, it's very 
difficult to figure out which compo- 
nent is at fault. So the complexity of 
managing this type of operation is an 
order of magnitude higher than the 
complexity of managing today's oper- 
ations. 

CIO: How will managers lead in 
these increasingly chaotic and 
loose structures? 

Horn: I think the biggest management 
challenge will be creating a unified cor- 
porate culture: pulling together some- 
thing with a corporate value quickly — 
a group of people, very disparate, 
perhaps around the world, and then 
instilling some level of value system. 
Business models will come and go 
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Hewlett-Packard 

knows that 
e-business means 
getting it right 
the first time. 




"The ABT Results Management Suite is an 

essential tool for us. It allows us to manage 
our projects and close the loop — giving us 
the visibility to take corrective action before 
it causes problems, and the historical basis 
from which to produce better plans in the 
future." 

Terry Ash 

Director of Project Management 
E-Solutions Division 
Hewlett-Packard 



Hewlett-Packard's E-Solutions Division 
entrusts its project portfolio to 
ABTs Results Management Suite 5, 

an enterprise project management 
repository-based solution. 
The suite enables Hewlett-Packard's 
project teams to respond in e-time, 
allowing them to maximize 
opportunities in a rapidly changing 
market place. Results Management 
Suite 5 is the one tool that answers 
your essential project management 
needs, so you can quickly make 
strategic decisions about your 
projects as you compete in an 
=5 e-business climate. 
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Wouldn't you like this 
advantage? 

To learn more about how companies 
such as Hewlett-Packard are using 
ABTs Results Management Suite to 
manage their enterprise project 
portfolio, visit us at: 
www.abtcorp.com/e-business 
orcall800-4-PROJEC 
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Leadership skills may become 

leSS important in the future)) 




more rapidly, so the whole thing 
strikes me as being far more 
ephemeral. 



Mendelson: Leadership skills 
| may] become less important in the 
future because more of the decisions 
will be based on the rational analysis of 
information that gets presented. The 
information makes the decision as 
opposed to the personality. But the sec- 
ond perspective says, well, everybody's 
going to have more information, so the 
source of competitive advantage is 
actually going to be those intangibles — 
the ability to get people to follow 
through a vision, the ability to create a 
vision that cannot be supported by 
data, the ability to create a market that 
doesn't yet exist — and we need to do 
that through our personality. So there 
are two perspectives, and I don't know 
which is the right one. 

CIO: What kinds of tools do you 
think we'll be usinq in the work- 
place? 

Horn: Hirst of all, the core underlying 
technologies, which are mostly opti- 
cal and semiconductor technology 
and displays, are going to get better 
exponentially than they are today — 
following something that's close to 
the existing Moore's Law (stipulating 
that the data storage capacity of 
microchips doubles every 1 8 
months). Also, object-oriented pro- 
gramming and Java are going to 
allow people to build applications 
fundamentally faster than they used 
to build them. In 2025, you'll be able 
to pull together components that'll 
interoperate and build a complex 
solution like well-defined little pieces. 
Just the way we can do it in silicon 
technology with circuits, you'll be 
able to do it with software programs. 
More and more, the technology is 
going to be invisible. It's going to be 
easier to use, and it'll be all around 
you. We're already starting to see 
today what we call the dawn of the 



-Haim Mendelson 

post-PC era. It's really more correct 
to think of your digital phone as a 
client on the Internet than a phone, 
for example. 

Mendelson: The first wave of tech- 
nology will be to replicate daily activ- 
ities in a virtual environment. Say we 
want two people to be able to speak 
to each other over the network. We'll 
have low-cost storage so we can 



day. I talk to senior executives who 
say there's this expectation that you 
enter your e-mail 24 hours a day, 
which is bonkers. 

Sutter: Virtual companies and 
offices will grow — I just don't think 
the result will be that people will stay 
at home. We offered that to our peo- 
ple at Rockwell, and it was surprising 
to me how few people were 
interested. People will want 
to go to an office that's con- 
venient, however. One of 
the things companies will 
have to face is [the fact that] 




Q Virtual companies and offices Will grow-l just don't think 
the result will be that people will Stay at home)) 

-Jim Sutter 



bring back a discussion that we had 
two weeks ago and pop it up on the 
screen as we're talking. Then the 
question is, To what extent can we 
replicate the different senses on the 
Internet — as far as smell and touch? 
In 20 years we'll have these technolo- 
gies actually working in a way that 
surpasses the quality of face-to-face 
communication today, and we won't 
pay a penalty for assembling a com- 
pany with people who are physically 
located in different places. 

CIO: So will most people work out 
of their homes? 

Borq: The Internet is in a baby stage 
right now, and the kind of communica- 
tion that will be enabled will certainly 
change the way things are structured, 
although I don't believe it will elimi- 
nate offices or face-to-face work. I 
think that there's something inherently 
rich about that, that we're not going to 
be willing to give up. But it may move 
corporations to an even flatter struc- 
ture, with smaller pods of people 
spread around. I don't think people are 
going to be all that happy spending all 
their time working at home. If the 
pendulum swings toward a time 
when lots of people are flocking to 
work at home, they're suddenly going 
to find out that work is 24 hours a 



it's going to be increasingly difficult 
to define the workday. From your 
workstation, you can do your finan- 
cial planning, take a course, do shop- 
ping and so on. For me, it might be 
that I work through the evening. But 
I do think people will be just as pro- 
ductive, and in many cases, more 
productive. 

CIO: What changes might we see 
in the global economy? 

Borq: The whole notion of a knowl- 
edge economy is one that has quite 
different dynamics than an economy 
based on physical stuff. Stuff is finite, 
but knowledge is infinite. There's no 
limitation to its volume or its trad- 
ability. Potentially, there's room for a 
lot more people to be supported by it. 
I think there's going to be an enor- 
mous growth in this knowledge layer, 
and if we're really lucky, it could 
have an incredibly positive impact on 
the world economy. The problem 
with the imbalance in the world 
economy is not a lack of resources 
but a lack of distribution, because the 
folks on the other end don't have 
anything to trade. Well, in a knowl- 
edge economy, maybe they do. BE1 

Senior Writer Polly Schneider can be 
reached at pschneider@cio.com. 
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No problem. 

Your users can get their own answers in seconds with Cognos. 



The Cognos Enterprise Business Intelligence 
solution gives you the infrastructure for delivering 
status and business performance reports to every user 
across the enterprise. But then Cognos goes much 
further. In seconds, users can find the 
information they need to understand a trend 
or exception, identify the cause of a 
problem, or maximize an opportunitv. 
Whether it's transaction-level detail or 




investigating patterns and trends in summarized 
information, Cognos delivers everything users need 
to understand the business — plus everything you 
need for fast deployment, central administration, 
and rapid return on investment. For a free 30- 
day trial of the industry's leading solution in 
business performance reporting, visit our 
Web site at www.cognos.com/entolap or call 
-800-426-4667, ext. 2099. 



Better Decisions Every Day 

Cognos, the Cognos logo, and Better Decisions Every Day are trademarks of Cognos Inc. 
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Without the contributions and creativity of these inventors, who knows 
what the ClO's world would look like today * 



INVENTING THE 

ENTERPRISE 

BY TRACY MAYOR 

OPEN STANDARDS. PORTABILITY. SCALABILITY. CONNECTIVITY. THE INTERNET. 
The spreadsheet's eternal A-B-C, 1-2-3. We consider these truths to be part of our 
fundamental technology rights, but somewhere, at some time, someone had to sit 
down and invent each one. 

The CIO wouldn't be in the driver's seat of a company's future without the holy 
triumvirate of the 1 960s and early 1 970s — Unix, TCP/IP, Ethernet — and the depart- 
mental-empowering VAX minicomputer. We use Java to let our 
applications loose on the Net, but before Java there was Notes, 
which broke the database box and reinvented it as something more 
fluid. VisiCalc took numbers out of the back room and put them 
in the hands of the people who wanted and needed them most, 
and RISC processors revved them all up to a fever pitch and 
beyond. 

What is it that inspires, or allows, someone to invent something 
as bedrock as packet-switching, as seminal as the Internet proto- 
col? Necessity — that is, personal necessity. Unix, TCP/IP and 
Ethernet all started life as internal solutions to departmental prob- 
lems, with no thought of the marketplace beyond. Java was the 
programming language for a project that never made it to the mar- 
ketplace; Notes' most popular feature, database design, was ini- 
tially built in for its developers' use only. 

To a man (and they are all men; for a look at two women's contributions, see 
"Missing in Action," Page 130, and "Touched by Grace," Page 148), these devel- 
opers acknowledge the crucial role that collaboration plays in technological inno- 
vation. James Gosling goes with Java, but behind him was Patrick Naughton and 
Wayne Rosing. Ray Ozzie wrote Notes, along with Len Kawell and Tim Halvorsen. 
Dennis Ritchie and Ken Thompson go hand-in-hand into the Unix hall of fame, but 
Bell Labs' stalwarts Steve Johnson and Brian Kernihan deserve a hand as well. If 
technology be the stuff of life, gentlemen, play on. 

Tracy Mayor is a freelance writer based in Beverly, Mass. She can be reached at 
tmayor@shore.net. Additional research and reporting by former Settlor Editor 
Howard Baldwin, Features Editor Sandy Kendall and Senior Writer Sari Kalin. 
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READER ROI 

ENTERPRISE COMPUTING JUST 
didn't fall out of the sky. People 
have been laboring to invent what we 
now take for granted since the Nixon 
administration. Read this story for 
» Insights on 30 years of 
technological advancement 
» Perspective on today's 
technology wars 
» A sense of what sparks innovation 
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IN VE N T 0 R S 



t INSPIRATION Having worked on DEC's 
Program Data Processor (PDP) mini- 
computers in the 1960s, Gordon Bell 
returned to the company in 1972 
to engineer their replacement, 
the VAX. The popular PDP- 1 1 
was hitting a wall technically 
due to its insufficient 16-hir 
memory address, which 
had been extended 
a couple of times 
but was due for 
a complete re- 
engineering. "It 
was very diffi- 
cult to really use 
effectively," Bell 
explains. "We sim- 
ply couldn't extend 
the PDP-11] to be a 
serious computer without 
a major overhaul." So he 
set to work on the VAX-11, 

which stood for the PDP-11 's 

Virtual Address eX tension. 

INNOVATION The VAX's 
roomy 32-bit address space was 
equally adept at accommodating 
real-time and per- 
sonal computing 
applications, and the ma- THEN 
chine included a PDP-1 1 Developer, VAX 

mode, thereby champi- Minicomputer, 1978, 
oning the concept of back- D '9' tal Equipment 

ward compatibility. As Corp- 
well, the machine was NOW 
designed from the outset Senior Researcher, 

to be Unix-friendly. "The Microsoft Corp., 

only outsider who the... Los A| t°s. Calif, 

design team invited to 
review the architecture 
was [Unix codeveloper] Ken Thomp- 
son," Bell remembers. 

Bell was also the principal architect 
of "the VAX strategy," a plan within 
DEC to offer various VAX models and 
cluster machines to cover the entire 
range of personal, departmental and 
centralized computing, a concept that is 



coming back into vogue. "Clustering is 
being rediscovered as we speak," notes 
Bell. "It is the only way to have truly 
reliable, scalable computing." 

IMPACT The VAX gained share first in 
the technical market, where its superior 
performance and virtual address space 
won converts, then moved on to capture 
corporate business with commercial and 
time-sharing applications. In both cases, 
the machine's size and price — between 
$50,000 and $500,000— were instru- 
mental in allowing it to fly below the 
radar of the mainframe computers, 
which cost anywhere from $250,000 to 
$ 1 0 million. "There's a whole lot of 
computing sociology that goes along 
with the VAX," Bell observes. "At a 
departmental level, people wanted con- 
trol of their machines, they wanted to 
control their own applications and their 
own resources." 

INSIGHT Bell's only regret about his 
creation centers around the way DEC 
handled VMS, the VAX's widely in- 
stalled and popular operating system. 
"There was no way to port it to other 
platforms," says Bell. "We should have 
made it more architec- 
turally neutral." (David 
Cutler, the principal devel- 
oper of VMS, eventually 
went to Microsoft to work 
on Windows NT, which 
was designed to run on 
multiple processors.) 

As for the minicom- 
puter itself, Bell says its 
gift to the enterprise was 
the idea of departmental 
autonomy, a concept car- 
ried on today in products like Sun 
servers and Oracle databases. "Sun, in 
my view, has taken over DEC's position 
as the departmental company," says 
Bell. But it was the VAX that "pioneered 
the notion that a small, departmental- 
level machine could do serious com- 
mercial processing." 



Gordon Bell 
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Vinton G. Cerf 



INSPIRATION Vinton Cerf was a gradu- 
ate student at UCLA in 1969 when a 
government contractor, Bolt Beranek 
Newman (BBN; now GTE Internet- 
working Inc.), built and 
delivered the first node 
of a new government/re- 
search network to the 
university — the Internet. 

It was the first time 
anyone had successfully 
demonstrated that packet- 
switching — the quick de- 
livery of small, discrete 
data bundles over tele- 
phone lines — worked on 
a wide area network. It was also the 
beginning of ARPAnet, the agency's net- 
work, and a movement to allow the var- 
ious research centers in government 
(specifically, Defense) and universities to 



THEN 

Codeveloper, TCP/IP, 
1973, DARPA 

NOW 

Vice Chairman, 
MCI WorldCom, 
Washington, D.C. 



be able to share data easily without hav- 
ing to revamp their computer systems. 

Cerf had graduated and was working 
at Stanford University in 1973 when 
Robert Kahn, a former 
BBN employee who had 
moved over to DARPA 
after the UCLA demon- 
stration, came to visit. 
"We talked about these 
various networks he was 
working on and how to 
get them to communicate 
over heterogeneous sys- 
tems and about intercon- 
necting multiple packet 
networks," Cerf relates. The pair began 
tackling the problem. "The principal 
motivation was how to let people do 
computer science more readily," says 
Cerf. "We had to overcome the hetero- 



Missing 
in Action 

Whenever there's a list — whether it's 
best acting newcomers or technology 
innovators — there's someone who 
says, "Hey, why didn't you include 
so-and-so?" In response, we say: We 
tried. Here are some of the folks we 
either couldn't find or who declined 
to participate. 

RISC PROCESSORS David Patterson 
also credits former Stanford Univer- 
sity researcher and MIPS founder 
John Hennessy with RISC advance- 
ments; Hennessy has just been pro- 
moted to provost of Stanford. 

INTERNETWORKING Once upon a 
time, married researchers Sandy 
Lerner and Len Bosack worked at 
Stanford, but in different depart- 
ments and on different networks. 
When they discovered they couldn't 
even send e-mail to each other, they 
took it as a challenge and created 
internetworking. Oh, and a little com- 
pany to commercialize it, which we 
now know as Cisco Systems Inc. 

VMS David Cutler created the VMS 
operating system while at Digital 
Equipment Corp. and now leads 
Microsoft Corp.'s Windows NT team. 

PERSONAL COMPUTER The man be- 
hind MITS, the company that sold the 
first personal computer, sold his com- 
pany in the 1 970s and went in a com- 
pletely different direction. Ed Roberts, 
president of Altair, earned his MD and 
became an emergency room doctor. 
Currently practicing in Georgia, he 
also has a software company that 
develops medical-office software. 

RELATIONAL DATABASES If anybody 
knows the whereabouts of Edgar 
Codd, the IBM researcher who first 
put forth the idea of a relational data- 
base, please let us know. 

-H. Baldwin andS. Kendall 



130 CIO ■ DECEMBER 1 5, 1 999 / JANUARY 1, 2000 



http://www.cio.com 





For over two decades, Kronos time and labor management solutions have helped 

enterprises optimize labor resources and 
employee productivity. Our systems help to 
manage over 18 million employees worldwide 
by providing decision makers with critical time 
and activity information. Benefit from our 
expertise today. Call 1-800-225-1561, ext. 8111, 
or visit our website. 

THE TIME & LABOR MANAGEMENT EXPERTS WWW. KRONOS.COM 

Kronos Incorporated* Kronos ina the Kronos logo arc registered trademarks ol Kronos Incorporated. 

Copyrighted n 



m KRONOS 



INVENTORS 



geneity of computers with different oper- 
ating systems needing to communicate." 

INNOVATION Kahn and Cerf completed 
an initial design document, which they 
presented informally at a conference 
and then published the next year, 1974, 
in an IEEE publication. 

"As far as networking was concerned, 
1974 was an amazing year," Cerf re- 
calls. "That was the year a team of grad- 
uate students and others, some from 
Xerox PARC, participated in a more 
detailed design of the idea that we had 
published in May. That was really the 
beginning of TCP." The connection- 
oriented transmission control protocol 
was designed to provide reliable com- 
munication and multiplexing; the 



Internet protocol provided packet rout- 
ing. The result: TCP/IP. 

IMPACT After eight years of new itera- 
tions, testing and implementation, 
DARPA set a deadline for switching 
from ARPAnet to Internet architecture, 
and in 1983 TCP/IP was finally rolled 
out to ARPAnet and all networks 
attached to it. For his part, Cerf thought 
the work was done. "I didn't really see 
a commercial potential for all this until 
1 984," he says. "That was the year [In- 
ternet router provider] Cisco [Systems 
Inc.] was founded. I was impressed that 
someone would take it up as a com- 
mercial endeavor." 

INSIGHT "The Internet has become a 
substrate for all other communica- 



tions," says Cerf. "By 1990 it was be- 
coming clearer it could be viable com- 
mercially, but I don't think any of us had 
any idea of how far it would go." 

Cerf sees interactive Internet radio 
and television just around the corner 
and envisions a whole range of Internet 
applications that haven't yet been 
dreamed of — including Internet-enabled 
refrigerators, bathroom scales and even 
an interplanetary Internet. "Think of it 
this way," Cerf says. "ARPAnet is a net- 
work of computers. The Internet is a 
network of networks. An interplanetary 
net would be a network of Internets." 
The sky's the limit. (For more on Vinton 
Cerf, visit www.wcom.com/about_the_ 
company! cerf s_up. ) 



THE FATHER OF THE PC REVOLUTION 

Philip "Don" Estridge 



The personal computer enjoys the ubiquity it does because of 
one man: Philip "Don" Estridge. An IBM employee since 1 959, 
Estridge headed up the skunk works in Boca Raton, Fla., that 
in 7 98 1 launched the IBM PC. Estridge made the decision — 
revolutionary for that time and place — that the machine 
would be made from off-the-shelf, easily obtainable parts and 
that the design specification would be made public. Estridge 
and his wife Mary Ann died in the Aug. 2, i 985, crash of a Delta 
Airlines L-1011, which was hit by wind shear while landing at 
Dallas-Fort Worth Airport. Estridge's longtime friend, neigh- 
bor and coworker Jan Winston, now retired but still consulting 
with IBM, talked to CIO about the colleague he still misses. 

DON and I lived next door to each other in Boca Raton. 
It was a sleepy town in those days, not sophisticated 
like it is today. Then, it was only old people and IBM 
employees. You could stand outside watching the 
kids play and have a departmental meeting. Our families 
were very close well before the PC project started; he and 
I had worked together on the Series 1 project, IBM's first 
minicomputer. Because we had different responsibilities, 
we were often in contention on that project, but there was 
no stress in our friendship. 

Don was very human, with a wonderful sense of humor 
and a charming personality. He combined a manic drive 



with tremendous respect for his people, recognizing all that 
they were sacrificing during the PC project. When the PC 
took off, it was like a rocket ride, and he did a wonderful job 

of exerting executive leader- 
ship. And he was a technically 
competent visionary. Don 
had a very broad view of 
where computer business 
was going technically as well 
as the importance of comput- 
ers to the economy and to 
society as a whole. 

Would the world today 
surprise him? Its magnitude 
would. Our first sales projec- 
tions estimated selling 250,000 units over three years. The 
executives wondered what we were smoking because the 
best-selling IBM computer had sold only 25,000 over three 
to five years. We always said to ourselves that the technol- 
ogy would grow by leaps and bounds because of applica- 
tions like VisiCalc. We knew there was going to be e-mail 
too. But the broad acceptance of the computer, the way it 
embedded itself in our everyday lives and the explosion of 
the Internet, is an order of magnitude beyond what we 
were thinking about in the early '80s. 




132 CIO • DECEMBER 15, 1 999 / JANUARY I, 2000 



http://www.cio.com 




Windows 




Windows 2000 Conference & Expo is th 

first and only show to deliver 

Windows 2000 to you! 





Windows 

2 0 0 0 Conf 



I 




e r e n c e 



Expo 



Real World Answers for your Enterprise 

Conference & Expo: February 15-17, 2000 
The Moscone Center • San Francisco, CA 



You've found it. The one conference and expo for Windows that has it all. Microsoft Chairman and CEO, Bill Gates, will be giving the Launch 
Keynote Address. The Windows 2000 Conference and Expo brings you real world solutions, the latest trends in the Windows marketplace, and the widest 
selection of Windows-based products and services. In fact, no other trade show brings together the entire Windows marketplace on such a high level. 
WANTUG is proud to be the exclusive partner of the Windows 2000 Conference and Expo. Don't miss this opportunity. 

This is your show! For more information on attending or exhibiting, go online: 



owned & managed by: 

WANTUG m IDG 

an event partner WORLDEXPO 



www.windows2000expo.com 

or call: 1.8 0 0.5 6 0.7 6 1 2 



: 1999 IDG World Expo All rights reserved All other trademarks contained herein are the property of their respective owners 



Global Sponsors: Platinum Sponsors: 



compacl mcs ciTRix S entevo E 



A L A \ Y _Li 



8/NowimN IDEdwards ||||||m]^| I 



INVENTORS 



| INSPIRATION In the late 1960s, Bell 
I.abs was beginning to pull out of a 
shared network project, called Mul- 
tics, that it had conducted for many 
years with General Electric and MIT. 
"The question arose," recalls Dennis 
Ritchie, who had worked on Multics 
at MIT, then followed it to Bell 
Labs, "what do we replace it 
with?" Programmers liked the 
time-sharing and interactive 
nature of the system. With 
those hallmarks in mind, and 
a desire to build an operating 
system from scratch, Ken 
Thompson began work on 
what would eventually 
become known as Unix (as 
in, a singular Multics). "The 
intent was not directly 
to produce a product," 
says Ritchie. "We were 
building ourselves a 
tool." 

INNOVATION What be- 
came widely adopted in- 
side AT&T Corp. and 
then later in the market- 
place was a multiuser, 
multitasking operating 
system with strong text- 
processing and natural 
language aspects. 
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M. Ritchie 



Then in the late 1970s, Unix entered 
a second phase of innovation: portabil- 
ity. It was a pain to interface with the 
operating systems of non-Unix machines 
like the IBM System 360 and the 
Honeywell 600 and 6000 series ma- 
chines, says Ritchie. "The system was 
not initially designed to be portable, but 
I sat down with [fellow Bell Labs re- 
searcher] Steve Johnson and said, 'All of 
this is done in a higher-level language — 
C — why not port the operating system 
itself?" Their first choice of machines: 



the DEC VAX, a happy coincidence, 
since, as Ritchie points out, "the VAX 
was to the '80s what the PDP-1 1 had 
been to the '70s." 

IMPACT Before AT&T was forced to 
break up, it received permission to sell 
Unix outside the company, the OS 
enjoyed initial success in the marketplace 
due in part to its simple, low-resource 
design and in part because it ran on the 
popular DEC PDP-11. 

Then in the 1980s, the newly portable 
Unix grew two heads and bifurcated in 
the market: The University of California 
at Berkeley won a grant from DARPA 
and began working on its own imple- 
mentation of Unix, known as Unix BSD, 
with help from Ken Thompson. Then 
AT&T, postdivestiture, decided to 
evolve its own version and 
produced a Unix that 
came to be known as 
System V. Major compa- 
nies like Sun and IBM 
chose different versions 
on which to base their ver- 
sions of the OS, and thus 
began the Unix Wars, a 
divisive and distracting 
battle that benefited nei- 
ther side. 

INSIGHT Long term, 
Unix recovered sufficiently 
to retain a significant 
share of the marketplace. 
"Except on the desktop, 
Unix penetrates pretty 
much everywhere," says 
Ritchie. "From a technical 
point of view, the porta- 
bility was very important and still is." 
He is most happy, he says, about Unix's 
role in jump-starting the nascent work- 
station industry, as exhibited by compa- 
nies such as Sun Microsystems and 
Silicon Graphics Inc., and later Hewlett- 
Packard Co., which all brought out 
high-end workstations running Unix. 

As for the different versions of Unix, 
Ritchie says simply, "There should have 
been more cooperation." (For more on 
Dennis Ritchie, visit cm.bell-labs.com/ 
ctn/cs/who/dmr.) 
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| INSPIRATION In the early 1970s, the 
folks at Xerox PARC had a couple of 
problems to tackle. Internally, the re- 
search center had just developed 
what's regarded as the world's first 
laser printer, a one-page-per-second, 
500-dot-per-inch unit that was 
capable of handling everything Xerox 
workers threw its way, and then some. 
"The printer was fast. The question 
was, how could we possibly keep that 
printer busy?" says Bob Metcalfe, 
who was hired on from MIT as a net- 
working expert. 

On the larger front, Xerox was inter- 
ested in getting hooked up to the 
ARPAnet, the up-and-coming academic 
and government research network spon- 
sored by DARPA. PARC had hooked up 
its two refrigerator-size minicomputers 
easily enough, but it was too much work 
for too little gain to hook up every one 



of the organization's PCs directly to the 
ARPAnet. What was needed was a way 
to hook the smaller computers into the 
minicomputers while simultaneously 
gaining print and file-shar- 
ing capabilities internally. 

INNOVATION "We needed 
something that was fast, 
could connect hundreds 
of computers and span 
the whole building," says 
Metcalfe. Something like 
a local area network, 
which Metcalfe developed 
in a rudimentary form in 
1973 and dubbed Ether- 
net. The original Ethernet 
sent 2.94 Mbps (roughly a paragraph) 
of data over thick coaxial cable at a dis- 
tance of one kilometer. Ethernet incor- 
porated a feature dubbed "carrier sense" 
that instructed individual computers to 
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listen before they sent data packets, 
thereby upping the chances of data 
getting through without a collision 
on the first try. 

IMPACT The concept of the LAN 
caught on quickly, but Ethernet 
ensured its place in history when it 
became an open standard. "Intel 
wanted to sell chips, Xerox printers 
and DEC minicomputers. None of us 
planned to make money selling the 
network, so making it an open stan- 
dard was not a big risk," Metcalfe 
explains. The specifications the three 
produced were later accepted in mod- 
ified form by the IEEE. 

Metcalfe went on to cofound 
3Com Corp. (computers, communi- 
cations, compatibility), which pro- 
mulgated the idea of using standards 
like Ethernet and TCP/IP to foster 
connectivity. And the Ethernet stan- 
dard itself, which has undergone 
more reinventions than Madonna, is 
still a force in networking. "Ethernet 
is still chugging away out there," 
observes Metcalfe, "due in part to 
switched Ethernet and fast Ethernet." 
INSIGHT Ethernet's most important 
legacy is the Internet itself, says Metcalfe. 
"Ethernet is the on-ramp for the 
Internet. TCP/IP and Ethernet were both 
invented in the same year, 
and they both grew up 
together." On the business 
front, Ethernet showed 
that companies could 
embrace open standards 
and still make money. 
Metcalfe's biggest regret? 
His inability in 1980 to 
convince IBM to adopt 
Ethernet instead of Olof 
Soderblom's competing 
Token Ring technology. 
"Ethernet shipped five years ahead of 
Token Ring, but IBM was the Microsoft 
of its day then, so Ethernet had to go up 
against that," says Metcalfe. "It was the 
first big battle [IBM] lost." 



Robert M. Metcalfe 
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Daniel S. Bricklin 



| INSPIRATION "Recalc" was the driving 
force behind the world's first PC 
spreadsheet, says Daniel Bricklin, who 
co-created VisiCalc along with Bob 
Frankston after attending MIT and 
Harvard, with a stint programming 
word processors at Digital Equipment 
Corp. in between. 

In the late 1 970s, people — mostly sec- 
retaries — were just beginning to use 
word processors, which for the first time 
allowed ordinary users to make changes 
that were instantly incorporated into a 
document. But no one had yet brought 
that level of interactivity to the world of 
numbers. 

Business schools extolled the virtues 
of constant what-if calculations, says 
Bricklin, but on mainframes, that meant 
sending off one set of numbers, waiting 
for its return, then preparing and send- 
ing off another set. Not 
exactly interactive, yet 
from his exposure to light- 
ning fast games and flight 
simulators on the big 
machines, Bricklin knew 
the powers of interactivity 
first hand. 

INNOVATION The chal- 
lenge was to design a 
program so beneficial 
that it justified the ini- 
tial front-end burden of 
data entry. Developing 
the interface was the primary chal- 
lenge — "I was the one who decided 
on that A-B-C, 1-2-3," says Bricklin 
— as was programming the output 
to approach true WYSIWYG (what 
you see is what you get). Thus was 
born VisiCalc, an easy-to-use PC- 
based calculation engine with built-in 
formatting tools (check out Bricklin's 
Web page at www.bricklin.com for a 
look at an original version of the 
program). 



IMPACT VisiCalc took off like a shot 
in the marketplace. "In hindsight, 
when you realize how long it 
takes for even the best of things 
to percolate through the ranks, 
VisiCalc was quite fast," says 
Bricklin. Some people in- 
stantly understood the po- 
tential of what the tool 
could bring to a world an- 
chored by green-checked 
ledger sheets. "I went to 
demo it in front of the 
IBM executive commit- 
tee, and Don Estridge got it 
right away," he says (for more 
on Don Estridge, see "The 
Father of the PC Revolution," 
Page 132). "Apple, of course, 
benefited from it, as did a lot of 
other manufacturers who put it on 
their machines." 

INSIGHT The little 
THEN spreadsheet that could 

Cocreator, VisiCalc, was eventually over- 

1979, Software Arts taken in the market- 

Inc, Cambridge, pl aC e by the world's first 

Mass - killer app — Lotus 1-2-3 

NOW running on the IBM PC, 

Founder and Chief which itself has been 

Technology Officer, pushed down the charts 

Trellix Corp., Waltham, by Microsoft Excel. 

Mass. So what's VisiCalc's 

legacy to enterprise com- 
puting? Inspiration to two 
groups of people that play a dominant 
role in computing today: programmers 
and the average business people, who 
came to be known as end users. "There 
are a lot of people in the industry today 
who first understood the power of inter- 
active computing through VisiCalc. It 
made them want to get into the busi- 
ness." As to the now-ubiquitous end 
user, VisiCalc was "like modeling clay," 
says Bricklin. "You could program with- 
out knowing it." 
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to, hardware, software and technical services. We'll not only keep your staff 
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CompUSA's nationwide training allows your employees to receive 
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for classes, skills assessment programs and Computer-Based Training 
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I INSPIRATION When Tim Berners-Lee was 
at CERN in the late 1980s, the Internet 
had spread from U.S. universities into 
Europe. But trying to retrieve informa- 
tion from a Net-connected computer 
was often an exercise in frustration, 
thanks to incompatible computer sys- 
tems. "You could connect to a library 
site, and if you understood how to use 
the program that ran on the library sys- 
tem. ..you could perhaps locate some 
information," Berners-Lee recalls. 
"When you downloaded it, it would be 
something somebody had written using 
some program you didn't have, and 
you'd have no way of processing it." 

INNOVATION Berners-Lee's innovation 
was to marry the Internet with hyper- 
text to form the idea of global access. He 
realized that the complicated recipe for 
retrieving a file from an FTP site con- 
tained only a few variables: the name of 
the computer, the directory and the file's 
name. Berners-Lee took those variables 
and made a short document 
name out of them — what he 
called the URI (universal 
resource identifier), what was 
later called the URL ("L" for 
locator). "If you take that 
name of the document and 
put it behind a link in a hypertext doc- 
ument, then the machine can do all the 
work for you," Berners-Lee says. "You 
realize that all these systems, which are 
different in different ways, could in fact 
be Web sites, and they could all repre- 
sent their information as a sequence of 
Web pages." The system would also 
have to be completely decentralized, so 
it could scale and run on machines of 
any size. 

IMPACT In 1989, Berners-Lee wrote a 
proposal at CERN to develop the World 
Wide Web. The following year, after 
being unable to convince any commer- 
cial hypertext software manufacturers 
to retrofit their products for the Internet, 
he developed hypertext transfer proto- 
col (HTTP), hypertext markup language 
(HTML) and the first Web browser/edi- 
tor, called World Wide Web. To spur 
interest from other programmers, he put 




Tim Berners-Lee 



his programs on the Internet. Grad stu- 
dents began developing browsers as 
student programming projects, and the 
Web began its exponential growth — 
and, eventually, commer- 
cial growth. "It was al- 
ways difficult to predict 
how fast it was going to 
take off or whether it 
would crash," Berners- 
Lee says. "We just kept our 
fingers crossed." Rather 
than start his own com- 
pany, Berners-Lee formed 
the nonprofit World Wide 
Web Consortium, which 
he now directs, to watch 
over the Web's development. 

INSIGHT Berners-Lee envisions the 
Web becoming a more collaborative 
medium, where people can create Web 
documents and edit each other's docu- 
ments as easily as they can browse 
through them. He also sees the Web 
becoming a machine-to-machine com- 
munications system, using XML tech- 
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nology as a foundation for what he 
terms "the semantic Web." Today, Web 
pages contain vast information in a 
form that humans can browse but that 
machines can't under- 
stand as data. In the fu- 
ture, a developer will be 
able to write a Web appli- 
cation that can, for exam- 
ple, automatically check 
supplier catalogs for a 
particular part and make 
sure it's bringing back 
catalog pages for items 
that are exactly compati- 
ble with the desired part, 
even if one supplier calls 
the part a hex-head bolt and the other 
calls it a machine screw. This type of 
machine-to-machine interaction will be 
as exciting for business-to-business elec- 
tronic commerce, he says, "as the revo- 
lution of the World Wide Web was for 
breaking out of individual documents 
and books into a whole Web of infor- 
mation." -S. Kalin 
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YOUR CUSTOMERS HAVE TAKEN OVER. 



Your eCommerce customers demand the convenience of a 24- 
hour mini-mart and the personal service of an old-fashioned 
general store. Any company can take orders over the Internet. 
The question is, how well are you really serving your online 
customers? Extremely well, if you use PeopleSoft eStore, 
because only eStore integrates seamlessly into your ERP system 
to deliver end-to-end business-to-business (B-to-B) and 
business-to-consumer (B-to-C) eCommerce solutions, you can 
give accurate delivery dates, customer-specific pricing, real- 
time inventory availability— and turn first-time buyers into 
loyal, profitable, repeat customers. PeopleSoft eStore also gives 
your entire organization a 360 degree view of each customer 
relationship, no matter how they contact you. Whether it's 
through the Internet, phone, fax, or mail, your organization can 
respond. To find out more visit our website or give us a call. 
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INSPIRATION In the early 1 980s, the VAX 
was the king of the computing hill, and 
its rich instruction set — the set of 
instructions recognized by the proces- 
sor — worked just fine. Computer archi- 
tecture design was driven by intuition 
rather than by quantitative analysis, 
and it simply seemed to make 
sense that a larger, more com- 
plex vocabulary would yield 
faster processing. Except 
it didn't make sense to 
David Patterson. "I started 
to wonder just how 
much advantage you 
get from a large vo- 
cabulary," Patterson 
says. "Wouldn't a 
leaner vocabulary 
work faster?" 

INNOVATION Patter- 
son developed RISC, a 
h simpler set of instruc- 
tions that in theory could 
be executed much faster — 
say, in a single clock cycle — 
* thus producing a faster 
machine with better perfor- 
mance. The theory 
alone was enough to 
ignite a fever pitch of con- 
troversy among computer 
designers and manufac- 
turers. "There was a great 
deal of heated debate," 
Patterson recalls. "It was 
the intuitive crowd versus 
the quantitative." 

Work began separately 
in three places — Berkeley, 
Stanford and IBM Re- 
search Labs — to develop 
prototype chips and com- 
puters that could quan- 
titatively show better 

performance. By 1 983, enough work- 
ing hardware did show improve- 
ments to shift the nature of the 
debate. "The arguments changed 
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from, 'This is a stupid idea,' to 'OK, it 
has a technological advantage, but does 
it have any business advantages?'" 
Patterson recalls. 

IMPACT IBM built and in 1 987 mar- 
keted a RISC machine — the RT PC — 
that was hobbled by a high price tag. 
"The RT PC was a turkey," Patterson 
says. "That was the nadir of RISC's rep- 
utation." But the year before, John 
Hennessy, who had worked on RISC at 
Stanford University, had started MIPS 
Computer Systems Inc., an independent 
company dedicated to producing RISC 
processors. MIPS made enough of a 
ripple in the market to convince Sun 
to give RISC a try (though not with 
MIPS' chips). 

With Patterson as a consultant, Sun 
developed its Sparc (scalable processor 
architecture) CPUs and, as Patterson 
puts it, promptly began to blow DEC 
out of the water. "At half the price and 
double the performance, Sun was just 
eating DEC's lunch, and they were mak- 
ing a lot of money at it." That last point, 
profit, was the boost that RISC needed 
to be validated in the marketplace, 
Patterson says. "Once 
someone starts to make 
money, then everyone else 
says, 'Oh, damn, I guess 
we'd better change.'" 

INSIGHT The average 
business PC still isn't a 
RISC machine, but RISC 
dominates in the hyper- 
growth market for em- 
bedded chips, and it owns 
a big chunk of the Internet 
server market as well. And 
to computer engineers, 
RISC represents a tri- 
umph for quantitative 
design, Patterson main- 
tains."Intuitive design is gone," he says, 
"and as a result of being more scientif- 
ic, computers are incredibly faster than 
we would have anticipated." 
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Syntel. Masters of the Digital Ecosystem. 

What do you really need to transact business 
on the Web? We believe you need a partner 
with the technical know-how to fully integrate 
your front and back office operations. One 
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model for the Digital Ecosystem that extends 
beyond web sites. A partner that has 
experience in everything from supply chain 
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to web-enabled legacy applications and 
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Our deep understanding of both advanced 
and traditional technologies gives us the 
perfect vantage point to help you rapidly 
build your new Digital Ecosystem. 

Call today for a 
free sanity check 

248.619.3503 

or visit us at 

www.syntelinc.com 
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Ray Ozzie 



| INSPIRATION In the late 1970s and early 
'80s, Ray Ozzie was a twentysomething 
programmer working for Data General 
and wondering what happened to his 
dream of electronic interaction via 
the personal computer. 

As undergraduates at the University 
of Illinois in 1 979, Ozzie and his hud- 
dies had been wowed by Plato, a com- 
puter-based teaching system with 
10,000 orange-plasma screens hooked 
up to a mainframe. It featured a real- 
time talk system, rudimentary e-mail 
and a "group notes" capability — all rev- 
olutionary ideas at the time. 

Then everyone graduated and joined 
the world of high technology, which for 
Ozzie meant office automation and data 



processing. "My friends and I all said, 
'Why aren't people using these comput- 
ers for what we know they're good 
for?'" recalls Ozzie. "I wanted to build 
a system that fostered 
human interaction. I was 
too young to understand 
that there might also be a 
business need for such 
a thing." 

When he joined Soft- 
ware Arts, the birthplace 
of VisiCalc, (for a look 
at Daniel Bricklin, see 
Page 140) Ozzie was al- 
ready working on a software project in 
his head. By the time he was asked to 
join Lotus Development Corp. in 1 983, cal Notes was built around the concept 



THEN 

Creator, Lotus Notes, 
1989, Iris Associates 

NOW 

President, Groove 
Networks Inc., 
Beverly, Mass. 



Ozzie was sketching out a business plan 
for his own company. When he finished 
work on Symphony, Lotus's integrated 
spreadsheet package, founder Mitch 
Kapor funded Iris Associates and set 
Ozzie loose to create what would 
become Lotus Notes. 

INNOVATION Nearly five years later, 
Iris finally released Notes, a document- 
sharing, network-based 
communications environ- 
ment that acknowledged 
people work in diverse 
locations, even on the 
road. At the time, in 1989, 
people used graphical 
interfaces primarily for 
desktop publishing; net- 
working was limited to 
file- and print-sharing; 
and data was something you kept in a 
relational database. The highly graphi- 
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Today, everyone is fighting to prep for the holiday e-commerce buying rush. Can your back-office network take all the hits you're 
expecting on the front end of your site? It will, with NetScout in your comer. NetScout's Application Flow Management solutions 
provide straightforward, relevant business information on how your network delivers your 
e-commerce applications. Which means you'll make better capacity management and application 
priority decisions, and be ready for seasonal and marketing activity spikes. To ensure the network success of your e-commerce 
initiatives, call NetScout Systems at 1-800-309-8923, or visit www.netscout.com/hits. And knock out your network problems. 
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INVENTORS 



that unstructured data — notes, pictures 
or any other kind of object — could be 
stored in user-created databases and 
shared by various groups of workers, 
including those in remote locations. 
"Call it groupware or messaging or 
whatever, it was relationships I was 
after," says Ozzie. 

IMPACT Lotus Notes hit the market 
amid the business process reengineering 
movement of the early '90s, and many 
companies bought Notes as part of 



widespread corporate cultural change. 
Some places used Notes only for e-mail; 
other Notes sites pushed the product to 
its limits, exploring its product man- 
agement and application server capa- 
bilities. "We didn't realize how impor- 
tant the notion of customization would 
be to users," says Ozzie. "Initially those 
tools were built in for our own use in the 
development of applications." 

INSIGHT The advent of the Web and 
intranets across the enterprise has stolen 



some of Notes' thunder in the market- 
place, but corporate Notes installations 
are still plentiful and the package 
remains Lotus's strongest product. 
Ozzie is most proud of the way Notes 
was used to help companies take busi- 
ness advantage of information technol- 
ogy. "Notes broadened communica- 
tions within and across organizations. 
It helped them to be 'fast' companies 
in that era when there weren't many 
alternatives." 



TOUCHED BY GRACE 



Grace Murray Hopper 



Though Pamela Coker met Cobol developer Grace Murray 
Hopper only for one night I 5 years ago, the meeting inspired 
the founding of San Diego-based Acucorp Inc., which today 
offers versions of Cobol multiple operating systems. Coker 
is its president and CEO. 

■ t was a cold February day in 1984. Iwason mywayto 
I Newport, R.I., to deliver a speech at a Navy conference 
I on knowledge-based systems when 1 8 inches of snow 

■ stranded me at O'Hare Airport for the night. When I 
eventually arrived at the conference and began my speech 
about how techniques in artificial intelligence could be 
used to help synthesize information from raw sensors on 
the battlefield into meaningful information, I discovered 

I was the only woman in the room of 1 00 Navy brass. 

The next day three more women arrived: Rear Admiral 
Grace Hopper and two of her aides. Of course, i had heard 
about Grace Hopper, the inventor of Cobol and discoverer 
of the infamous first bug in a computer (it was a moth). 
Watching her in action and listening to her rousing motiva- 
tional speech was a real treat. She was 78 then and two 
years away from forced retirement. I was 35 at the time and 
amazed by her extraordinary energy and presence. She 
died in 1992 at 85. 

After receiving her PhD in mathematics from Yale and 
teaching at Vassar, Grace joined the Navy Reserve at age 
34. She had to fight her way in because she was considered 
too old and too light at 1 05 pounds. She had Navy officers 
in her family and revered the Navy, so this motivated her to 
challenge the system, and she continued to buck trends 



and break the rules. I believe it was Grace who first said, 
"It is easier to apologize than to ask for permission." 

Excellence and service were part of everything she 
touched. Forty years ago she formed a Codasyl committee 
and designed the most successful language in the history 
of computing. Cobol succeeded because it was designed 
to be portable, reliable and easy to maintain with excellent 
data handling and performance. These continue to be its 
strengths. Once it was developed, she persuaded the Penta- 
gon to require Cobol on all computer procurements. That's 




why, to paraphrase Mark Twain, reports of Cobol's death are 
greatly exaggerated. 

Grace's "Dare and Do" slogan must have touched me that 
day in 1 984, for five years later I founded a Cobol company 
with my brother, Drake Coker. Grace Hopper's longevity and 
continuous innovation are the perfect metaphor for Cobol. 
Since she first created it 40 years ago, Cobol has evolved to 
meet the needs of business programmers, and it is just as 
powerful a tool today as when it was first invented. 
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Technology. 



Experience a smoother ride. 



Conceiving, structuring and documenting 
a complex technology transaction can be a 
disorienting experience for even the most 
sophisticated user. The fact that suppliers are 
usually far more experienced makes the task 
even more unnerving. 

That's why organizations from Fortune 100 
companies to start-ups turn to Shaw Pittman. 
We've successfully completed more than $110 
billion in complex technology transactions on 
six continents — over 350 outsourcing contracts, 
more than $3 billion in computer hardware and software purchases, and hundreds 
of complex systems integration and telecommunications arrangements. 

Experience of this magnitude makes all the difference at the negotiating table. 
We know the pivot points in negotiations, the crucial junctures where quality can be 
compromised or risk assumed unknowingly. We know when to stand firm, and when 
to move on to bigger issues. The result is an efficient, business-driven process, a tighter 
contract, and an arrangement that remains on track, riding the ups and downs of 
technological change. 

www.shawpittman.com 
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A Law Partnership Including Professional Corporations 



where Law, Business ^Technology converge' 
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James Gosling 



t INSPIRATION James Gosling calls Java, the 
hot programming language of the In- 
ternet, "a really fancy wrench for a 
weird sports car" — a car that never got 
past the prototype stage. In the early 
1 990s, Gosling and a group of elite, 
restive engineers at Sun convinced the 
company to let them loose on an ambi- 
tious, undefined project to develop what 
Gosling refers to as "funky, distributed 
systems" — platform-independent 
devices that could be sold into the con- 
sumer marketplace or to cable televi- 
sion, telephone or consumer-electronics 
companies. 

The team worked first on a handheld 
device roughly analogous to today's 
Palm computer, and, later, under the 
auspices of a separate subsidiary, First- 
Person Inc., on a television set-top box 
that would allow cable companies like 
Time-Warner Inc. to build their own 
Web-like interactive television systems. 

At the time, interactive television was 
as hot a space as the dot-coms are now, 
but because of hardware 
and economic constraints, 
those various race cars 
never made it to the mar- 
ketplace, but Java, the 
programming language 
Gosling developed as part 
of the project, survived to 
live another day on the 
then-burgeoning Internet. 

INNOVATION F.arly on, it 
became clear that C++, 
the programming language of choice, 
wasn't up to the networking and secur- 
ity demands of the Sun team's project, 
so Gosling wrote Java, then code-named 
Oak, to give the team the superior net- 
work and security features, and a high- 
er degree of orderliness than C++. "It 
was really the first and only language 
designed around networking," says 
Gosling. "It was a whiz-bang fancy pro- 
gramming language for our use; we 
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didn't intend it for random people." 

IMPACT In 1 993, the set-top box deal 
with Time- Warner fell apart, leaving 
FirstPerson with no viable hard- 
ware product, an orphaned pro- 
gramming language and few 
apparent options. There was 
no single "aha!" moment, Gos- 
ling says, but over the course 
of several weeks in 1 994, team 
members hashed over the 
idea of positioning Java as a 
tool for building applications 
for the Internet. It was auspicious 
timing; fledgling developers 
hungry for Internet applications 
picked up the ball and ran with it. 

Though Gosling has never been 
amazed at Java's capabilities — those 
were programmed in at the start — 
he says he is continually amazed at 
the weird things people have built 
with his programming language out 
on the Internet. "If you asked me in 
1991, could someone do something 
strange with Oak, I 
would have said yes. 
But would anybody 
actually do it? I would 
have said no, not in a 
million years." 

INSIGHT Java is just a 
baby relative to the long 
history of computing, but 
Gosling already envisions 
a few important imprints 
it will leave behind. Java 
helped people change the way they think 
about distributed computing — intra- 
nets are considered a viable alternative 
to traditional enterprise networks, 
for example. In the programming 
world, Java helped break down hierar- 
chies and open up closed communities. 
"It used to be that all developers were 
colored by the tools they used," he 
says. "But Java developers can work 
everywhere." H33 




150 CIO • DECEMBER 1 5, 1 999 / JANUARY 1, 2000 



http://www.cio.com 

Copyrig 



>0 - 



a 



10 
J010 

)101? 

vot 

001 
,\00 




GlU KB 1 ' , , . a „ d photograph 

.. . . ^taction ol d'g'ta' art an ° X n-rie 



\ 



\ 



GIU " , lartaM) photograph 

Try terabytes. *> «** „ (al , 16 m ,»,on images). tt* ^ help 

^cbm" no, on* s <* < J . ( Anytime lhey But ^ 

a " Mh i0 ,0 s orag^orL:' SaVS C " b,S T- eBusiness Solans. Could 
from Compaq Storage"™ r Da( , NonStop eBusmo , „ c sys tem - 




COMPAQ. NonStop 



When it comes to being a good CIO, graybeards and whippersnap- 
pers have a great deal of career advice to give each other. 
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CIO BRIAN FF.UCHT COMES TO WORK EVERY DAY KNOWING THAT SOME 
of his subordinates will be out for his blood. 
And he doesn't mind a bit. 

Of course, it's virtual blood. Feucht, along with several of his IS staff mem- 
bers at Chicago-based outplacement firm Hire Quality, is an enthusiastic 
participant in "Half Life," a sci-fi computer game featur- 
ing sudden deaths and nefarious scheming. This might turn 
a few heads at many companies, where computer games 
are usually hidden from the boss, not shared with him. But 
Feucht, 28, sees things a little differently. 

"How often do you get to kill the boss at work?" he 
asks. "My staff loves Iplaying the computer game]. It's a 
great morale booster." 

This is the new, younger face of leadership. In times past, 
Feucht's passion for "Half Life," not to mention the fact 
that he spends office time playing it, would be taken as a 
sign of immaturity and mark him as a poor candidate for 
higher executive office. Today, however, Feucht's approach to building staff 
morale marks him as a guy with a grip on the Zeitgeist. 

And he's not alone. As more companies try to recruit business-literate 
CIOs, the title looks increasingly attractive to Young Turks who might ear- 
lier have dismissed it as a job for Poindexters. Demand for IT executives 
climbed from 7 percent to 10 percent of the overall executive recruitment 
market in 1999, according to New York City-based executive search firm 
Korn/Ferry International. What's more, many recruiters say that current 
business trends are breaking in favor of younger workers, including the 
rapid pace of technological and economic changes and the dizzying force 
of the Internet. Although no hard numbers 
are available, it appears that, anecdotally at 
least, more and more CIO positions are 
being filled by IT professionals younger 
than 40. 

The CIO position is increasingly seen as 
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've seen some younger hotshots fail because they were impatient 

and didn't take the time to learn their wa 



around the corporate boardrooms. 

-Laraine Rodgers, Vice President, Emerald Solutions 



a steppingstone to CEO, making it 
more attractive to younger, more busi- 
ness-inclined aspirants. This may 
explain why many younger CIOs 
haven't climbed through the ranks of 
programmers. Some have come from 
business functions, like marketing or 
sales. Others, like Steve Black, the 37- 
year-old senior vice president and CIO 
at Physicians Health Services Inc., an 
HMO based in Shelton, Conn., first 
worked in the consulting industry. "IT 
has become more attractive to young 
people as there are more opportunities 
to be a part of the business strategy," 
says Mark Polansky, managing director 
at Korn/Ferry (visit www.cio.com/ 
forumslexecutivelcounselor.html to 
read Polansky's executive 
IT career advice column). 
"The CIO isn't just a sup- 
porting actor anymore." 

Still, the more things 
change, the more they stay 
the same. According to 
Korn/Ferry recruiter Phi- 
lip Schneidermeyer, many 
companies — particularly 
large corporations — are 
still looking for CIOs with 
a few gray hairs in order 
to benefit from their years 
of experience. Combine 
the notion that younger 
CIOs are coming on with 
the idea that older CIOs 
are still in demand, and 
you could assume that the 
two age groups could 
strike up quite a conver- 
sation across the genera- 
tional divide. 

You would assume cor- 
rectly. 

For example, Feucht is 
the first to admit that he 
still has a lot to learn. 
Being a young, first-time 
CIO, he says, is a bit like 
"sticking a firehose in Former BP 



your mouth. You are just bombarded 
with new things every day, and you are 
trying to keep up with the expectations. 
There are many things that would be 
easier for me with experience." 

Conversely, John B.W. Cross, who 
spent six years as CIO of BP Explor- 
ation and Production and five years as 
BP Croup CIO before becoming execu- 
tive vice president at Bethesda, Md.- 
based consultancy AppNet Inc., says 
that older CIOs can get "stuck in a par- 
ticular mind-set, and they can be afraid 
of change. There's a lor they can learn 
from younger executives about embrac- 
ing risk and being able to say when they 
don't know something." 

This being a big-tent kind of business 




CIO John Cross advocates project management 
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world, there's room for CIOs of all ages, 
and even more room for the following 
tips, tossed from veteran to newbie, and 
vice versa. 

The Veterans' Views 

CIOs who have been around a few 
years suggest the following tidbits for 
younger, less experienced CIOs. 

Don't be a sucker. 
Vendors sometimes view a young, 
inexperienced CIO as nothing more 
than a big bull's eye for overcharging. 
Take nothing at face value, and double- 
check everything, from prices to 
fine print in contracts. For instance, 
Feucht says a telephone company ven- 
dor attempted to take advantage of 
his relative lack of knowl- 
edge by charging him 
a rate higher than the 
prevailing charges in his 
area. He caught the 
attempt by running the 
verbals of the contract by 
a mentor. 

- The bad old days were 
sometimes good. 

Don't dismiss the view- 
points of older IT staffers 
who come from the often- 
maligned mainframe era. 
Don Heiman, who at 52 is 
the CIO for the state of 
Kansas, argues that the 
mainframe culture taught 
IT workers "tremendous 
discipline and attention 
to detail. You had to doc- 
ument everything and 
be meticulous. My main 
complaint with many 
of the younger IT folks — 
for instance, those coming 
in and working on Y2K — 
is that they feel that 
you don't need documen- 
tation with the kind of 
distributed computing you 
skills. have now." 
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Respect your elders. 

This is every bit as important in the cor- 
porate world as it was on childhood vis- 
its to great Aunt Liza. While many 
younger CIOs may have business-side 
chops, they may lack experience with 
executive-level meetings. Don't come in 
with a know-it-all attitude, advises 
Laraine Rodgers, 52, a former CIO who 
is now a vice president at Emerald 
Solutions Inc., an Internet consulting 
company in Portland, Ore. "I've seen 
some younger hotshots fail because they 
were impatient and didn't take the time 
to learn their way" around the corpo- 
rate boardrooms, Rodgers says. Instead, 
soak in the corporate culture and ob- 
serve how things operate at the execu- 
tive level before throwing any weight 
around. 

Justin Yaros, CIO at Los Angeles- 
based 20th Century Fox, took this 
advice a step further: He hired an exec- 
utive coach when he first became CIO. 
He says the coach gave him useful advice 
on how to handle the job of CIO and 
how to develop a leadership agenda. He 
found it so helpful that he hired her to 
coach some of his direct reports as part 
of an overall leadership development 
program. 

Learn from your fellow geeks. 
Build an informal advisory board of 
older, more experienced mentors, such 
as other CIOs, academics or even ven- 
dors. Often, the best way to do this is to 
network heavily. Cross, for example, is 
a devotee of industry conferences. "I 
always told myself that I just needed to 
learn at least one thing from a confer- 
ence," he says. Jon Bridges, the 36-year- 
old CIO at Atlanta-based fast-food 
chain Chick-fil-A Inc., turned to an older 
business mentor who wasn't afraid to 
call Bridges on his errors. For example, 
his mentor stressed that Bridges' habit of 
"pushing things" could also be con- 
strued as pushiness, making him difficult 
to manage. The mentor helped him 
develop better change management skills 
and less intrusive methods of working 
with other senior managers. 

Project management skills are 
evergreen. 

"Project management disciplines are just 
key," says Cross, and they can be 
learned only through experience. So 



jump right in. Rodgers advises those 
without significant project management 
expertise to not fake it: Acknowledge 
the lack of these skills and get involved 
with some big projects, posthaste. It 
doesn't have to be an IT project either; 
project management skills cross func- 
tions. For example, says Cross, "if you 
work for an oil company, learn about 
the pipelines and get involved in a tech- 
nical project there." The point is to get 
to know the ropes because every CIO 
will need to know how to manage 
details with discipline, says Jim Sutter, a 
long-time CIO who spent five years as 
CIO at Xerox before becoming CIO at 
Rockwell International Corp. from 
1983 to 1998. "There are so many 
details that can derail the CIO, and only- 
people who have been through big sys- 
tems implementations know to insist on 
the precision necessary," he says. 

Tips from the Young Turks 

Next-generation CIOs offer the follow- 
ing strategic suggestions to their veteran 

colleagues. 

Don't hunker down in your IT bunker. 

Linda Pirtingcr, president and CEO of 
Somerset, N.J. -based People3, says that 



the role of CIO has evolved from man- 
agement of an isolated IS fiefdom to that 
of a change advocate who has influence 
across functions. "The new job requires 
an individual who thrives on constant 
change. In some ways, younger execu- 
tives can be more comfortable with this 
need for reinvention," she says. It helps, 
says 20th Century Fox's Yaros, to toss 
out preconceived notions of where IT 
fits in the company. "CIOs should insist 
on equal footing." 

You don't have to be a kid to ask 
questions. 

Not even Bill Gates can keep up with 
technology all by himself. So treat the 
job as a constant opportunity to learn 
from coworkers, no matter what posi- 
tion they occupy. Physicians Health 
Services' Black says that he disarms 
executives and clients "by admitting 
upfront that I don't know something." 
And that gives him the opportunity to 
ask all the questions he needs. 

Cross says that Black's trick of low- 
ering his guard is a tough but vital les- 
son for older CIOs. "You have to admit 
what you don't know in order to learn 
new ways," he says. This is especially 
important with new technology. "Take 
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Chick-fil-A CIO Jon Bridges relies on a mentor who calls him on errors. 



vendor courses, whatever it takes to 
keep up with learning," he advises. 

Toss out top-down managerial rigidity. 

When Yaros became CIO, he started 
with a symbolic change that immedi- 
ately let his staff know that the old 
regime was out. Yaros says he inherited 
an office from an "older-style CIO" that 
was dark and dank. "He kept his 
door closed and the blinds 
pulled," Yaros says. "The mes- 
sage was, 'Don't bother me.' 
When I had the office renovated, 
I had big windows put in. I keep 
the blinds up and the door open, 
and people noticed right away." Yaros 
followed up with regular staffwide 
meetings and offsite staff sessions that 
promote team-building and develop 
leaders. He's trying to make communi- 
cation a two-way street, and his efforts 
have paid off. For example, turnover is 
a relatively low 1 0 percent — he says that 
other studios are reporting IT turnover 
of between 25 percent and 30 percent. 
Black held a staffwide Q8cA session 



when he was first hired. The questions 
were submitted anonymously and he 
answered them live, even though there 
were some zingers about his lack of 
experience as a CIO. "Some of the ques- 
tions were pretty hot," Black says. "But 
I addressed the misperceptions, and the 
fact that I did this earned respect." 



B 



eing geeky now is cooljj 

-Justin Yaros, CIO, 20th Century Fox 



Embrace change. 

Schneidermeyer says that, in general, 
younger CIOs are able to view their job 
as "not managing technology but as 
leveraging it to improve business pro- 
cesses. It just seems that younger CIOs 
have gotten that message sooner 
because they don't have the baggage of 
previous technology eras." 

For example, Yaros says that one of 
his goals at Fox was to overcome a view 



of the IT department as stodgy and out of 
touch. Yaros says, for example, that one 
of his first acts as CIO was to meet with 
top business executives to discuss their 
priorities and technology wish lists. In 
fact, one such executive told Yaros that 
this was the first time an IS executive had 
ever asked his opinion. By listening 
rather than dismissing new proposals, "I 
struck them as more willing to accept 
new ideas and to be more adaptable to 
change," he says. "I didn't appear pre- 
molded to these business execs." 

Find ways to relate to your younger 
staff. 

The business world has changed vastly 
in the past 10 years alone, and many 
newer people have little patience for tra- 
ditional corporate mores. Nowadays, 
CIOs need to do a little reaching out. 
Bridges, for example, believes that 
inspiring team building can happen 
through outside activities. For instance, 
he, along with a few other IT staffers, 
took an unpaid day off recently to help 
another employee paint her house. And 
the entire department is planning a 
horseback riding jaunt this year. 

This may be a little too chummy for 
some CIOs, and trying to fake such inti- 
macy will show. But Cross says that each 
CIO must find his or her own way to get 
closer to staff. "You can take a real per- 
sonal interest in a project rather than 
having a hands-off management style — 
you can roll your sleeves up and show 
you feel their pain," Cross says. But 
CIOs must get involved with their work- 
ers in order to build a team out of an 
aggregate assortment of people. 

As Yaros says, "being geeky 
now is cool." And right now there 
are plenty of jobs for CIOs of all 
ages — but don't make the mistake 
of sitting back and getting too 
comfortable. "I think this is the 
most exciting time in 20 years to 
be a CIO," says Sutter. "But it's impor- 
tant, too, for CIOs to force themselves to 
challenge the way they have been doing 
things and make sure they are current. If 
they think they are too busy to do that, 
they will lose." HEI 

Senior Writer Mindy Blodgett can be 
reached at mblodgett@cio.com. Senior 
Writer Polly Schneider contributed to 
this article. 
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The Power of Samsung 



What if you could transport your company anywhere you knew it could go? Achieving a high return on 
investment and enhancing your bottom line in ways you hadn't considered. The journey begins when you see 
your vision through a Samsung monitor. Yes, Samsung. We're the #1 manutacturer ot CRT and TFT displays 
in the world. In fact, we have the credentials and awards to help you reach your company's potential. With 
superior, high-performance machines, and value and service to support your investment. Let Samsung take 
your company to a visual frontier that will change the way you view business forever. 

For more information, call 800 SAMSUNG, or visit www.samsungmonitor.com 
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Today's schools are embedding technology into their curricula, and businesses 
need to prepare for the future workers and customers these students will be 



CHILDREN 



OF THE REVOLUTION 



JACKSON JONKS SITS AT HIS COM- 
putcr, tapping away at the keys. Jackson 
is happy and productive; life is good. 
Suddenly a shadow passes over the mon- 
itor and two strong arms lift him from 
behind. Jackson protests, but the only 
tools available to him are fussy faces and 
two small waving hands. He gives up. 
No matter how technically proficient 
you may be, when you haven't yet hit 
your second birthday 
you still have to defer 
to Mom over naptime 
and apple juice. 

Jackson probably 
won't attend kinder- 
garten for another 
three years; he won't 
hit the workforce for 
another 20. But when 
he does, he'll hit it 
with a bang, along 
with the other mem- 
bers of what Don Tapscott, in his 1 997 
book Growing Up Digital: The Rise of 
the Net Generation (McGraw-Hill), 
labels the Net Generation. Today's 
school-age children, growing up in an 
educational landscape where technology 
access is paramount, are poised to march 
into the new millennium with laptop in 
tow and computer knowledge firmly 
ensconced in their little heads. And over 
the next couple of decades, sometimes 
with baby steps and other times with 
giant leaps, they'll start changing the 
workforce. 



READER ROI 

READ THIS STORY TO LEARN 

» How schools are 
integrating technology 
at the K-12 level 
» How learning styles 
and habits change with 
technological evolution 
» How to prepare for 
your future workforce 



Some of them — kids who have never 
known a world without computers, stu- 
dents who have never written a letter by 
hand — will be the IS employees of the 
future. Some will be your internal cus- 
tomers, and others will be external con- 
sumers of your company's products. But 
they will all, in one way or another, 
affect the way companies do business. 
And while the changing nature of the 
CIO position makes it impossible to pre- 
dict where today's technology executives 
will be tomorrow, the workforce is fluid 
enough that those who grew up with 
computers will soon meet those who 
didn't. People, get ready. 

Like I Don't Have Enough to 
Worry About 

To prepare for your future colleagues 
and customers, first consider where 
they're coming from. Thirtysomethings 
and fortysomethings might remember 
learning to assimilate the Internet into 
their jobs as it evolved, just as twen- 
tysomethings assimilated it into their col- 
lege environments. But young students 
in school now might not think it out- 
landish to ask, "What do you mean, 
there hasn't always been e-mail?" 
"Most of these kids have never wound 

BY MEG MITCHELL 
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a watch, touched a typewriter, seen a re- 
cord album," says Willard R. Daggett, 
president of the Rexford, N. Y.-based 
International Center for Leadership in 
Education, which is dedicated to mak- 
ing school curricula relevant to an infor- 
mation-based society. 
"To young children, 
technology is not the 
Internet and floppy 
disks," he says. That's 
just the background hum 
of history. For them as 
for most of us, Daggett 
says, "Technology is anything created 
since you were born." When children 
breathe in computers and the Internet 
even as they learn to walk and talk, a 
tricky issue arises for educators and 
businesspeople alike. Today's school-age 
generation is the first to include large 
numbers of kids who hop off the school 
bus knowing more about technology 
than do their teachers. Not only does 
that turn the whole notion of teacher as 
disseminator of knowledge on its head, 
it has implications that reach beyond the 
classroom and into the office park. In 
the old scenario, the teacher was the 
boss. "In the new scenario, the teacher 
becomes the facilitator," says Daggett. 
For the most part, teachers who use 
technology in the classroom no longer 
funnel information into their students' 
heads: Where teachers of yesteryear 
might have taught fifth-graders facts 
about ancient Egypt from textbooks, 
today they are more likely to send them 
to the Web to take a virtual tour of the 
pyramids or play an interactive game 
with hieroglyphics. 

"It's no longer that sage on the stage 
but the guide on the side," says Mike 
Maternaghan, business development 
manager for British Telecom North 
America (BT) and a psychologist who 
has studied the harmonization of peo- 
ple and technology. And that evolution 
will probably apply to other authority 
figures in these students' futures — that 
is, their bosses. 

As a teacher's role changes, so do the 
methods of teaching — and the results. 

Willard R. Daggett, president of the 
International Center for Leadership 
in Education, believes technology in 
teaching changes old power structures. 



Not everyone thinks introducing young 
children to computers early on is the 
right thing to do (see "Not So Fast," 
Page 161), but nonetheless a slew of 
educational software and online child- 
oriented activities is making learning 

"The scariest thing about the future 

is if computers broke dowrij j 

-David G., age w 

speedier, flashier and less traditional 
than ever — and making the teacher less 
central to the learning process. Consider 
JuniorNet Corp., an online service for 
kids ages 3 to 12 that has teamed up 
with children's publishing giants like 
Highlights for Children and Sports 
Illustrated for Kids to produce an adver- 
tising-free place where young members 
can perform interactive research, do 



puzzles and participate in virtual 
classes. An interactive reference area 
means that kids can search an online 
encyclopedia while they're engaged in 
one of the online activities; a fad alert lets 
them know what other kids are buying 
even as they're com- 
municating with one 
another. "Younger kids 
get bored if they're 
doing only one function 
at one time," explains 
Alan Rothenberg, Jun- 
iorNet's founder and 
CEO. As software and schools begin to 
cater to the short attention spans and 
the take-it-all-in-at-once attitude of 
today's kids, businesses would be smart 
to prepare. 

A peek inside JuniorNet's downtown 
Boston offices, where the average age of 
employees is 23, shows some of that 
youthful need for multiple stimuli al- 
ready gripping the workplace. Of course 
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societal changes don't happen in the 
blink of an eye, so it's impossible to pick 
one day in the future and say that's 
when the workforce will change. But it's 
fair to say that the youngest workers out 
there now represent the breaking edge 
of the new wave of employees. At Jun- 
iorNet, programmers watch their com- 
puter screens, listen to music through 
headphones and carry on conversations 
all at once, thriving on what may be dis- 
tractions for older workers. When the 
first set of cubicles went into the offices, 
employees thought the walls were too 
high; they wanted to be able to see what 
their coworkers were doing. The spirit 
borne of the collaborative nature of 
information technology — whether it 
comes from kids clustered around 
shared computers in the classroom or 
virtually clustered in an Internet chat 
room — infuses the entire office. 

A digital diet certainly produces a dif- 
ferent worker, and some may argue that 
it's not necessarily a better worker. 



"Production is great, but individuality 
is sacrificed," notes Rothenberg, who 
speaks not only as a businessman but as 
a father of three who is watching his 
children grow up in a world governed 
by technology. He's not sure he's ever 
seen his daughter hand write a letter, 
and his children seem to look for verbal 
hyperlinks when he talks to them — 
"yeah, Dad, I know that; click to the 
next part." But as technology access in 
homes and schools increases, children 
who think this way will be as common 
as freckles in Ireland. 

No More Pencils, 
Hardly Any Books 

While a technically saturated childhood 
doesn't guarantee a better employee or 
citizen, it's not stopping many schools 
from taking a leap onto the technology- 
bandwagon. "You talk to any superin- 
tendent nowadays and they can talk 
about their LANs, their high-speed 
WANs, Tls, ATMs. They can talk to 



you about wireless and what they should 
be doing with wireless, because every- 
one is convinced that technology will 
make a difference in education," says 
Bill Rodrigues, vice president for K-12 
education at Dell Computer Corp. in 
Round Rock, Texas. His division works 
with schools across the country to help 
build technology infrastructures. 

At Western Heights School District 
in Southwest Oklahoma City, which 
works with Dell, a combination of 
E-Rate funding (part of the $2.5 billion 
allotted to schools and libraries through 
the Federal Telecommunications Act of 
1996), bond initiatives and funding 
from local businesses has helped create 
one of the most wired districts in the 
country. In 1 995 the Oklahoma Board 
of Education requested the district study 
how proficient its schools were with 
technology. The results: The district was 
woefully unprepared to help students 
meet a technological future. So a task 
force of 24 educators developed a plan 



Not So Fast 

Too much technology too soon may do more harm than good 



Not everyone thinks that early exposure to tech- 
nology means better students and more avid 
learners. Jane Healy, educational psychologist, 
author and lecturer, spent years observing classrooms 
and interviewing teachers, parents and cognitive experts 
for Failure to Connect (Touchstone Books, 1999). What she 
found might make some parents rethink that pint-size 
computer desk. The business of the future, Healy con- 
tends, doesn't need just the technology savvy. In fact, 
those who learn technology at the expense of other skills 
may be hurting themselves and the world they are 
preparing to enter. "[Businesses] need people who are 
creative and adaptable and have good minds to figure 
out new solutions to new problems," Healy says. And she 
thinks the increasing use of computers in the classroom 
may be keeping that from happening. 

"I'm very concerned that the emphasis on marketing 
computer literacy to very young children is missing the point 
of what is really going to prepare these children to con- 
tribute effectively to the business of the future," Healy says. 



Where do the dangers lie? Healy posits that many early 
childhood software programs are training children to be 
droids by teaching them routines and formulas rather than 
creative problem-solving abilities. So while computers may 
have their place in the classroom and, when used correctly, 
can act as valuable learning tools, too much too soon can 
stunt physical and creative growth. 

And this isn't a problem for just schools and parents — 
Healy warns that if businesses don't get involved early and 
often in the educational landscape, they will have a paltry 
group to choose from when it comes time to hire the next 
wave of workers. 

The solution? Hold off computer exposure until after 
age 7 — a shift in the brain at that age makes the abstract 
world much more accessible. And businesses should articu- 
late the nontechnology skills they'll need in the future to 
make sure the schools deliver them. "Businesses can provide 
a model of saying, We want people who can think, create, 
reflect and imagine," Healy says. -M. Mitchell 
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network ready? 



Microsoft taps NetCare 
for Windows 2000 



Introducing Windows 2000 services 
from Lucent NetCare: 

It's all over the news. Windows" 2000 will make your 
network more efficient, give your administrators more 
control and lower your operating costs. 

But first, you have to determine if your network is 
ready. And if so, how will you design and deploy your 
network to take full advantage of Windows 2000? 

Those are questions NetCare has answered for a 
wide variety of major clients since we became a 
Microsoft" enterprise partner. 
Even Microsoft's Information 
Technology Group has asked 
us to help them deploy 
Windows 2000 throughout their global network. 

NetCare provides comprehensive assessment and 
monitoring services to prepare your network today and 
make your transition as simple and seamless as possible. 

We also offer a full range of network services to 
help you reap the maximum benefits from Windows 
2000 Server. These include Windows Internetworking 
and Directory Services, Integrated Communications 
Infrastructure, Network Management and Security, 
and Unified Messaging. 

It's one more reason why over 75% of the Fortune 
100 trust us with their networks, and why 9 out of 10 
clients come back to us with additional work. 

Download the Windows 2000 
Readiness white paper. 

To download the Windows 2000 Readiness white paper, 
visit our website at www.lucentnetcare.com/microsoft 

We'll show you how bright your network's 
future can be. 
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NetCare 




The knowledge behind the network 


Lucent Technologies 


www. 1 ucent.com/netcare 



NetCare is a registered trademark ol Lucent Technologies Windows and Microsoft are registered trademarks of 
Microsoft Corporation All other trademarks or registered trademarks are properties of their respective owners 
O 1999 Lucent Technologies Inc. All rights reserved. 
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Alan Rothenberg, founder and CEO of JuniorNet Corp., observes that tech-savvy 
children appear to think in hyperlinks. 



to improve the district's technology 
access. Five years ago, the district had 
only two small, unconnected networks, 
and an Apple lie was the only computer 
in classrooms that were lucky enough to 
have anything at all. Today, fiber-optic 
cabling connects the four elementary 
schools, high school, middle school and 
an alternative education site. Each 
teacher's workstation has videoconfer- 
encing capability, every student and 
teacher has an e-mail address, and for 
the last four years the school has been 
building a network so advanced and 
user-friendly it would make some CIOs 
drool onto their keyboards. 

Observers might be surprised to learn 
that Western Heights doesn't have pots 
of its own money to throw at technol- 
ogy; in fact, 72 percent of the district's 
students qualify for free or reduced-rate 
lunches. Joe Kitchens, superintendent of 
schools for Western Heights, acknowl- 
edges that securing funding is one of the 
toughest parts of wiring the district. He 
has found, however, that businesses are 
more than willing to pitch in and that 
E-Rate dollars, courtesy of a presiden- 
tial administration committed to im- 
proving technology access in schools, 
can go a long way. 

Kitchens claims technology will allow 
the school to expand and be more flex- 
ible in the services it offers to students 
and the school community, even to the 
point of being a 24-hour organization. 
He cites the case of a teacher who was 
being treated for cancer; the district 
sprung for a computer for her home that 
allowed her to continue to communicate 
with students during her recovery. And 
he emphasizes that technology is the key 
to letting students learn at different 
paces, allowing accelerated students to 
take distance-learning classes that their 
own sch(K)ls may not offer. Kitchens' dis- 
trict recognized early the dominant role 
technology would have and wasted no 
time making sure its students would be 
prepared to meet the challenges of an 
information economy. The question then 
becomes whether the businesses are 
ready to meet the students. 

The Developing Workforce 

While Western Heights' commitment to 
technology may be ahead of other dis- 
tricts of the same size and economic sit- 



uation today, it won't be long before its 
approach is the rule rather than the 
exception. The demand is for more and 
more IT resources, and the mantra is, 
"If we don't integrate technology we'll 
fall behind." For the short term this may 
mean a scramble for schools and dis- 
tricts to secure the funding and the 
human capital to get their schools run- 
ning at the speed of business (see "Teach 
the Teachers Well," Page 166). But in 
the long term it means that more and 
more students, for better or worse, will 
leave school with the indelible print of 
technology on their brains. 

Karen Krupnick, a 28-year teaching 
veteran at Gerald Litel Elementary 
School in Chino Hills, Calif., says most 
of her students have computers at home, 
and their comfort level with technology 
is extremely high. "Their toys are all 



computerized, they know the ins and 
outs of computers and use them regu- 
larly for all kinds of purposes, and 
unlike adults, they are not surprised by 
much new technology. They simply inte- 
grate it into their lives." That's a crucial 
difference between generations that will 
force CIOs and vendors alike to rethink 
the way they deliver technology solu- 
tions (or any other product) to both 
internal and external customers — as 
these kids grow up, they'll focus on 
what technology can do for them, not 
just the bells and whistles that come 
along with it. 

This is not to say that the CIO who 
plans to be around in the next couple 
of decades should run for the hills, 
with visions of robot children running 
through her head. But CIOs should be 
aware that the results of technology's 
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Enterprise Value Retreat Awards Ceremony 



The information technology environment is opportunities created by these new technologi- 

dramatically changing its structure. The Internet, cal enhancements. Led by Harvard Business 
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FUTURE WORKERS AND CUSTOMERS 



proliferation in K-12 education will greet 
them in three different guises: internal IS 
workers, users within the company and 
external consumers of a company's prod- 
uct. The CIO who wants to meet the fu- 
ture with a smile rather than gnashing 
teeth must look at each in its own way. 



What Does This Mean 
for Me? 

To work with the IS department of the 
future, keep in mind that the teacher-as- 
facilitator role will continue to spill out 
into the workplace; these kids will want 



and expect to collaborate with their 
bosses, not take orders from them — 
even more than today's workers do. 

At Glen Cove Schools on Long Island, 
Superintendent Frank DeLuca agrees. 
He sees a future where teachers become 
"the originator of the project, defining 
where students should wind up and 
allowing them to get there on their 
own." Fast forward a few years and 
what do you get? Employees who bring 
that attitude into their work life. 

From internal users, CIOs should 
expect higher demands for the best tech- 
nology and tailored applications. To 
Dell's Rodrigues the key is not just that 
today's students will be ready to use the 
technology but that they'll be in a posi- 
tion to ask for it. At Dell, for example, 
a technology-rich environment means 
that employees can attend training 
classes at Dell University; they can also 
find out almost anything they need to 
know about the company from Dell's 
intranet. Expect expectations like those 
to increase. It won't be too long before 
the CIO's responsibilities include mak- 
ing technology resources throughout the 
company appealing enough to attract 
employees of every kind into depart- 
ments like HR and finance. It doesn't 
take a rocket scientist to figure out that 
a job-seeker who enjoyed top-notch 
technology from first grade on will dis- 
dain a company that offers slow net- 
work connections and old machines. 
"The CIO has to be able to provide 
everyone with useful, ubiquitous com- 
puting," says BT's Maternaghan. 

James Schmidt, senior vice president 
for the technology services division at 
First National Bank of Omaha in 
Nebraska, offers a slightly different take 
on what the workforce of the future will 
require. "Today we incent people to get 
into the new stuff," he explains. "I think 
the time will come when we'll have to 
incent them to stay on the old stuff." 
Technology isn't implemented as 
quickly as it's invented, and older skill 
sets will still be in demand to keep IS 
departments running smoothly. 

Organizations should also get ready 
for a new wave of consumers who have 
grown up with blinking advertisements 
and the promises of speed and consumer 
choice all around them. "You're finding 
a whole generation of children that's 

http://www.cio.com 



Teach the Teachers Well 

Learning with technology has to start 
by educating the educators 



Fully stocked computer labs moni- 
tored by people uncomfortable 
with the technology are about as 
beneficial as a luxury sports car sitting 
outside a house where nobody has a 
driver's license. 

A recent report from Shel ton, 
Conn.-based Market Data Retrieval 
(MDR) suggests that America's teach- 
ers are not yet comfortable enough 
with technology to integrate it fully 
into the classroom. The report polled 
1 ,547 teachers at the elementary and 
secondary levels. Sixty-seven percent 
of the teachers reported that they 
were not required to demonstrate 
technology proficiency to get their 
teaching certificates. Less than 40 per- 
cent reported receiving one to five 
hours of technology training in past 12 
months, and 23 percent have received 
no official training at all. 

Why the problems? For one thing, 
teachers, saddled with enormous 
amounts of work and often underpaid, 
don't always have the energy to 
explore an entirely new field. 
"Teachers are inundated with a con- 
stant flow of new ideas, many of which 
are trendy and will no longer be used 
in two years," says Karen Krupnick, 
who teaches a fourth-grade gifted 
class at Gerald Litel Elementary School 
in Chino Hills, Calif. "They want assur- 



ance that technology won't be one of 
[those passing trends]." 

Kurt Reister, a kindergarten teacher 
at Raleigh Park Elementary School in 
Portland, Ore., agrees. "I've taught two 
years now, and I've been quite amazed 
at how much we are expected or 
required to fit into our curriculum and 
assessments, without additional assis- 
tance, time or compensation. You can 
imagine how 20-year veterans feel." 

And there's a fine line between 
knowing technology and knowing 
how to teach with technology — com- 
puters in the hands of someone who 
values bells and whistles over learning 
can be a weapon rather than a tool. 

But things may be looking up. 
MDR's report says that 62.5 percent of 
teachers between ages 20 and 29 feel 
very comfortable using e-mail, where- 
as only 46.9 in the 40-to-49 age group 
are comfortable. So if new teachers 
continue to enter the workforce with 
high-tech exposure in their histories, 
schools can expect better uses of com- 
puters in the classroom. 

"It is important [that teachers] do 
not feel forced to use the technology 
but that they see it as a wonderful 
addition to their teaching experience," 
explains Krupnick. "We are no longer 
in a little red school house; we are part 
of a greater picture." -M. Mitchell 
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growing up with technology, and [they 
use it to] communicate, collaborate, buy 
things," says Rodrigues. As the first gen- 
eration to grow up with online shop- 
ping, kids today know that for every 
Amazon.com there's a Barnesandnoble 
.com and that if they can't find some- 
thing one place quickly, another 
company will cer- 
tainly be happy to 
supply it. 

Furthermore, 
Janneke Bogyo, a 
teacher on the Tus- 
carora Reservation 
in Western New 
York, says students now realize that 
they can't believe everything they see. 
Learning to separate the wheat from the 
chaff on the Web makes them more crit- 
ical. "It's not like the old days when you 
opened the World Book and it was the 
word of God," she says. This should 
make for more discerning consumers 
and a push for better products. And 
that'll offer up a challenge to manufac- 
turers and advertisers alike. 



In the workplace, these trends will 
take shape as interesting new demands 
on management. "Most of the knowl- 
edge workers at any organization are 
technology savvy and they are demand- 
ing access to information," says Satish 
Ajmani, CIO for the county of Santa 
Clara in California. Ajmani thinks that 

• the future we will be able to make telephone 

calls to the different planets the same as we 

make calls between state 



"The technologist's job is going to be 
to make sure that infrastructure is 
there," he says. 



-Chris M, age 1 1 



workstation support, heretofore the 
domain of the CIO, will cease to be of 
major importance in the future. "The 
challenge we're going to face is satisfy- 
ing the demand for information that 
the knowledge workers need to do 
their jobs." One important shift he has 
noted in his organization: CIOs have 
to set up information so that it easily 
answers business questions, and in the 



future that need will only increase. 

Mike Maternaghan, business development manager for British Telecom North America, says, 
"It's tempting to say that if you can't use a computer in a couple of years it will be like not 
being able to read." 




It's All Good-or Is It? 

For every story of an underprivileged 
kid who learned how to use a computer, 
there's a frustrated teacher without the 
time to learn the 
technology or a 
lower-middle-class 
kid who's falling 
through the cracks. 
And for every re- 
quest for more and 
better computers 
there's a school or district budget sink- 
ing deeper into the red. But these con- 
siderations aside, there are social im- 
plications that go along with introducing 
kids to technology when they're young. 
Some argue that children who have early 
access to vastly more information than 
their elders did are growing up too fast. 
In addition, in a world where day and 
night access to school is becoming as 
prevalent as 24/7 access to work, free 
time is dying a rapid death. 

How that dwindling com- 
modity is spent is also changing. 
Rothenberg tells the story of a 
fiftysomething employee at Jun- 
iorNet who suggested putting 
r together a company softball 
I team. Nobody was interested. 
Instead employees play com- 
puter games with companies in 
nearby office buildings — both 
their uptime and downtime in- 
volve a monitor and a mouse. 

But for good or bad, technol- 
ogy has captured a starring role 
in America's schools. Kids in 
school today have a Web search 
for breakfast, e-mail for lunch 
and videoconferencing for din- 
ner. It won't be too long before 
these kids will want to work for 
you or your company or buy 
something from your Web site. 
And if you're not ready to serve 
them in whatever capacity they 
demand, it's very likely your 
competitor will be. HE1 

Features Editor Meg Mitchell 
can be reached via e-mail at 
mmitchell@cio.com. 
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UNDERSTANDING THE VALUE OF YOUR I.T. ACTIVITIES 



Measures That Matter 

So long, bottom line. Today, performance 
indicators must do more than just measure 
profits and losses. Swedish expert 
Eric Giertz explains. 

BY POLLY SCHNEIDER 



THINGS WERE SO SIMPLE IN 
the industrial days: Com- 
panies could hum along prof- 
itably for years if executives 
merely kept a close eye on the 
bottom line. Those operating in the 
black were considered successful; 
those in the red were not. Of course, 
those days are long over. In the Inter- 
net age, disintermediation forces, con- 
solidation and global competition are 
forcing executives to pay closer atten- 
tion to softer stats like quality of ser- 
vice, customer retention and satisfac- 
tion, and employee loyalty. 



In today's service and knowledge 
economy, performance metrics must 
take into account the changing defi- 
nition of success (customer experi- 
ence, not just price and product dif- 
ferentiation, for one), and they must 
make sense to the individual worker, 
according to Swedish researcher, pro- 
fessor and business consultant Eric 
Giertz. Broad financial measures such 
as profit and loss do not give employ- 
ees much information on how to 
improve in their daily jobs. "If you 
choose the right performance mea- 
sures, each employee should know 




when they leave the job every day if 
they have done well," he says. And 
that's good for business, since employ- 
ees are the ones dealing with your cus- 
tomers, day in and day out. 

In his forthcoming book. Measur- 
ing Success: Identifying Performance 
Indicators (Celemi Publishing Inc., 
spring 2000), Giertz defines various 
business functions (or "logics," as he 
calls them) within the enterprise that 
can be used to identify performance 
measures to apply to each individual 
business unit or department. Some 
companies have only one business 
function with corresponding measures 
(a consultancy, for instance), while a 
consumer goods company that devel- 
ops, produces and markets its prod- 
ucts encompasses several areas. 

In this light, the factory at Squeaky- 
Kleen, a fictitious soap company, 
probably shares more similarities with 
a flour mill than with any other divi- 
sion of SqueakyKleen. Using the 
Giertz model, both operations fall 
under the "labor-intensive processing 
plant" logic, where the most impor- 
tant measures include inventory 
turnover rates, volume produced per 
employee and percentage of late deliv- 
eries — all of which contribute to the 
overall profitability of the company. If 
a warehouse worker knows how 
much mineral oil is the optimal 
amount to stock for a given quarter of 
soap production, has the software 
tools to track that, and understands 
what it means for the company and 
her next raise if the goals are met, 
chances are she'll work hard to meet 
and exceed those expectations. 

Beyond making measures more 
meaningful for employees is the chal- 
lenge of selecting those critical indi- 
cators that will propel an organiza- 
tion to industry leadership. Quips 
Giertz: "If it's good all the time, we 
don't have to measure it." 

CIO recently spoke by phone with 
Giertz at his office in Stockholm, 
Sweden. 
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In today's Internet economy, success depends on the quality of 
your Internet infrastructure. Globix Internet Data Centers and 
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CIO: Why are financial measures 
becoming less important than intan- 
gibles like customer satisfaction? 
Giertz: The financials are still important 
to some people, like managing directors, 
but individual workers cannot under- 
stand how to improve their operations 
just by looking at financial ratios. They 
can't connect their work to 
these numbers. In retailing it 
would be more helpful to 
look at things like average 
purchase per customer. 

If you really want to im- 
prove the processes, you have 
to involve management and employees 
in the discussion. Then you shouldn't try 
to compare different units but look at 
how you can manage each unit to im- 
prove its business. Too many people 
want to take the easy way and say there 
is only one set of indicators for measur- 
ing every kind of operation all over the 
world. If that's the approach you take, 
then you will fail. 



How would these new indicators 
work at, say, an auto manufacturer? 
Giertz: That kind of company consists of 
several different business logics. For 
instance, you have capital-intensive pro- 
cessing — machines that work 24 hours a 
day, seven days a week, making single 
parts within the motor. In that kind of 



"Each year you should reconsider whether 
you're looking at the most important measures 
and, if not, change them." 



operation you'd need to measure equip- 
ment availability and production qual- 
ity. Then you have people assembling 
cars, which is where labor productivity 
is a priority — so you'd look at the num- 
ber of cars assembled per month. 

In the repair shop at the dealer, you 
must look not only at the time it takes to 
perform a service but also how to clas- 
sify the time, such as billable time versus 



total time. You should also try to under- 
stand customer satisfaction through 
questionnaires. Then you should conduct 
spot checks to see if the jobs that you 
charged the customer really got done. 
You may get some kind of objective 
quality index indicating that you have a 
lot of recalls for jobs that are not well 
done. Or, let's say there's a lot 
of wasted supplies — 4.8 per- 
cent, for instance. To get it 
down to less than 1.8 per- 
cent, you can measure it each 
day for six months. When 
you have reached the goal, 
let it go for a while. If it gets terrible 
again, bring it back as a performance 
measure. So you can use recall job ratio, 
quality index, customer attitudes, capac- 
ity utilization and labor productivity as 
performance measures. If you perform 
well on all five, probably you will have 
great revenues, customer return, high 
productivity and efficiency. 

When looking at the numbers, you 
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should know what is the average that you 
have met before, what is the lowest, the 
worst case and the best case. Then you 
should know how much this fluctuates 
and what should be the bottom-line situ- 
ation for each day or each week. Finally, 
each year you should reconsider whether 
you're looking at the most important 
measures and, if not, change them. 
What role does IT play? 
Giertz: It varies. A manager in a retail 
store could ask her employees to pro- 
mote certain products or offers that will 
entice customers to buy a little more, 
with a goal of increasing the average sale 
of $40 to $46. Of course, to measure 
how much the average customer is buy- 
ing each day, you need information tech- 
nology. Sometimes IT actually plays a 
bad part because financial controllers 
bring out lots of different statistics that 
you don't know how to use and may not 
be of great importance to your employ- 
ees. So you should first ask how do you 
want them to perform, how can you 



measure it, and is IT available? Today it's 
sometimes the other way around. IT 
makes a lot of information available, and 
you almost drown in it — you can't see 
what's important anymore. 
What kind of results have you seen in 
Sweden from using this kind of per- 
formance measurement system? 
Giertz: I have been working with manu- 
facturing companies to see how people 
on the factory floor involve themselves 
in productivity improvements. They do 
things that people in engineering or pro- 
duct development have never thought of 
because they don't know the operation 
well enough. In one print shop, the value 
added per employee increased by more 
than 20 percent when they began track- 
ing indicators like delivery precision, 
paper waste and capacity utilization. 
So we're talking major improve- 
ments in process and revenues? 
Giertz: Major improvements due to lots 
of small, continuous improvements. If 
you manage each kind of operation 



uniquely within the organization, you 
will get quite good at delivering a par- 
ticular service. Ultimately, diversified 
conglomerates will be reduced in num- 
ber and will instead leave way for big, 
global, very specialized companies. And 
that means knowing how to replicate 
and to run a specialized business in 
many local places will be important 
management skills. 
Is this trend good for the consumer? 
Giertz: There are major efficiency and 
quality advantages in providing services 
in large volumes. Companies will never 
be able to rest on their laurels because 
there will always be competition. If you 
don't change your standards, you will lose 
market share. It's the same mistake Henry 
Ford made when he said the Model T was 
the final car. It turned out that there was 
further development of cars. In the end, 
the consumers have the power. HE] 

Senior Writer Polly Schneider can be 
reached at pschneider@cio.com. 



As your company expands, so must your ability to communi- 
cate with your customers. It's best if you pick a provider who 
will stay with you as you grow - not only one with ample 
bandwidth today, but one who will design a solution for your 
specific applications and help you plan ahead. Better yet, find 
one who will monitor your network use and alert you when 
they see evidence of a growth spurt. 

Electric Lightwave works that way. Our fiber-based network 
is engineered to scale with market demand.The network and 
our progressive suite of products are designed to be a step 
ahead of our customers' growth plans - letting you migrate 
seamlessly from frame relay to ATM, or from a single-office 
business to a national enterprise. 

Here's how we see it: The way you cultivate the information 
on your network will have a lot to do with your company's 
success. If you'd like to talk to a provider who will give you 
room to flourish, call I -800-9-TRY-ELI. Or visit 
www.eli.net today. 
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The past three decades have seen triumph, tribulation, creativity 

and consolidation. Join us for a walk down memory lane. 

BY HOWARD BALDWIN 
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WAR DOES FUNNY THINGS SOMETIMES. TODAY, WE 
have the Internet — a redundant network of indepen- 
dent computers — because the federal government 
wanted to ensure communications even if one particular 
computer was wiped out by an atomic bomb. It started as 
the DARPAnet, a Department of Defense project, and today 
it's bolstering the global economy as never before. And since 
countries tend not to bomb their trading partners, this off- 
shoot of war is a big contributor to peace. 

The dawn of the Internet seemed a good place then to 
start a time line of three of the most amazing decades the 
world has ever seen. 



1969 

) i69 The Internet b 



boasts four hosts: 



UCLA, Stanford Research Insti 
the University of California at 
Barbara and the University of 
When a UCLA researcher 
tries to log in to SRI, the 
system crashes on the third 
keystroke. 

1969. At AT&T Bell Labora- 
tories, Ken Thompson and 
Dennis Ritchie create 
a multiuser 
operating 
system to 
run on a DEC 
PDP-7 mini- 
computer 
and dub it 
Unix. 
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1972 

1 972. Intel introduces the 8008 
microprocessor; it was initially used 
in a dumb terminal. 
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1972. Hewlett-Packard Co. makes 
the slide rule obsolete with the 
introduction of the HP-3S calculator. 

1972. Nolan Bushnell installs 
the first working version of 

the Pong garner 

Sunnyvale, Calif., bar. Horrified by 
a report that the machine is broken, 
Bushnell hurries over to discover 
that it's actually too jammed with 
quarters to accept any more. 



1 972. Bill Gates establishes his first 
company, Traf-O-Data, whose soft- 
ware monitors highway traffic flow. 
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1973. Bob Metcalfe invents 
Ethernet networking. 

1 973. IBM introduces Winchester 

disk drives, which 

set the standard for storage for 
the coming decade by featuring 
two spindles with a storage 
capacity of 30 million charac- 
ters each. (The nickname 
derives from the Winchester 
rifle's .30-caliber shells.) 



1 980. Microsoft announces Xenix OS, a derivative 
of Unix designed to run on computers using Intel 
8086, Zilog Z8000 and Motorola 68000 processors, 
as well as DEC's PDP-1 1 minicomputers. In 
1 989, Microsoft will buy approximately 20 percent 
of The Santa Cruz Operation, a developer of 

Unix for PCs (Microsoft still holds this stake). 
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1974 Digital Equipment Corp. 

1975 Micro Instrumentation and Telemetry Systems 
(MITS) of Albuquerque, N.M., offers the Altair, the 
first personal computer available for purchase. It's 
named after a planet in the Star Trek episode, "A 
Voyage to Altair." It inspires Bill Gates to write a ver- 
sion of Basic for it, even though it has no monitor, 
no keyboard and no storage capabilities. 

1975 Bill Gates and Paul Allen 
establish Micro-soft, dropping the 

hyphen in 1976 when they regis- 
ter the trade name with the 
Office of the Secretary of State of 
New Mexico. 
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(DEC) enters the Fortune 500. 



1 982 Computer Associates 
International Inc. buys Capex, an MVS 
(the IBM mainframe OS) utility devel- 
oper, the first of some 29 acquisitions 
the company will make in the next 18 
years, including Cullinet Software Inc. 
(1989), DBMS Inc. (1990), ASKGroup 
Inc. (1994) and Platinum Technology 
Inc. (1999). 

1982. Home PCs are a bargain: the 
Tl 99/4A is $349, the Atari 400 is 
S349, Tandy Corp.'s Radio Shack 
Color Computer (a.k.a. CoCo) is $379, 
and the Commodore 64 is $499. 
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1977. Steve Jobs and Steve Wozniak establish 

Apple Computer Inc., 

reportedly because they wanted an Altair but 
couldn't afford one. 



1 977. At the Convention of the World Future Society 
in Boston, DEC President Ken Olsen declares, "There 

is no reason for any individual to have a 
computer in their home." (Eleven years later, 
Olsen will slam Unix as "snake oil.") 



^.Compaq Computer 
Corp. is founded, and four 

years later reaches the Fortune 500, faster than any 
company in history. 



. National Geographic spotlights Silicon 
Valley, noting, "At $24,000 a year, per-family 
income ranks among the highest in the nation, 
yet roof-raising real estate prices make 
affordable housing scarce." By 1995, per-family 
income had doubled to $53,490 and 
affordable housing was even scarcer. 



1984. Apple 
Computer introduces 
the Macintosh with a 
commercial compar- 
ing IBM to Big 
Brother that's broad- 
cast only once during 
the Super Bowl. 

1984. On Feb. 13, 
Computerworld pub- 
lishes "The Problem 
You May Not Know 
You Have," an article 
by Paul Gillin warn- 
ing IT staffers about 
the millennium bug. 

1984. Hewlett- 
Packard introduces 
the first commercial 
laser printer. 



<o. Sun Microsystems Inc. is founded, 
its name an acronym for Stanford 
University Network. 



1984. Esther Dyson coins the 
term vaporware to describe soft- 
ware that's announced but not 
released. 

1 984. Len Bosack and Sandy Lerner, 
two married academicians at Stanford 
University, discover that because 
they're on separate networks, they 
can't communicate with each other. 
In frustration, they start working on 

ideas for internet- 
work! nCJ and later in the year 
found Cisco Systems Inc. Now divorced 
and departed from the company, 

their names are 
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1 979 VisiCalc, the first electronic spreadsheet software, is demonstrated at the West Coast absent from 
Computer Faire. Four years later, Lotus 1-2-3 completely dominates the spreadsheet market, the company's 
only to be surpassed itself after Microsoft Corp. introduces Excel in 1987. Web site. 

1979. Micropro International introduces WordStar, one of the earliest word processing software 
packages. Five years later, WordPerfect's eponymous word processing completely dominates the market, 

only to be surpassed itself after Microsoft introduces Word for Wind OWS in 1989. 
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1 986. Burroughs merges with Sperry to form Unisys ("the power of two"). 

1 986. Will Zachmann, an analyst for International Data Corp. (IDC, a sister com- 
pany to CIO Communications Inc.), coins the word downsizing as a term 

for moving from mainframes to smaller systems; the term 
is later co-opted as a synonym for layoffs. 




1985. Computer Intelligence Corp. reports that 
53 percent of all installations with both mainframes 
and PCs either already have links between the two or 

soon plan to implement them. 

1985. Software magazine designates its top 10 soft- 
ware companies: Cullinet, Lotus Development 

Corp., Microsoft, Management Science America Inc., 
Applied Data Research Inc., Computer Associates, 
Informatics, Dun & Bradstreet Software, Uccel and 
Ashton-Tate. (By 1 990, five of these had been 
acquired; today, only Microsoft and Computer 
Associates are independent companies.) 

1 985 The proprietary word processing systems of 
Wang can be found in 80 percent of the nation's 
2,000 largest companies. Company leaders mis- 
judge the shift to open systems and PCs, though, 
and in 1992 the company declares 
bankruptcy (it is now part of an 
Amsterdam-based IT systems inte- 
gration firm Getronics). 



1 986. An MIT professor named John Rockart says the CIO 
position will diminish in importance because of increas- 
ing line management of information systems. 



1986 Cobol developer Grace 
Murray Hopper retires from 

the U.S. Navy as a rear admiral and 

immediately signs on as a consultant with DEC. 

1 986. Oracle Corp. releases SQL*Star, its first 
relational database. 

1 986. Action Technologies Inc. introduces The 
Coordinator, the first groupware application; 
disgruntled by its limitations and restrictions, 
users dub it "Naziware." 



1990 In February, Business 
Week publishes an article enti- 
tled "CIO Is Starting to Stand 
for 'Career Is Over.'" 

i 990 Lotus introduces Notes. 

1990. Lotus and Novell Inc. 
announce intentions to merge, 
but talks break off over how to 
divvy up seats on the board. 
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1988. 

CIO magazine 
is founded. 

1988. A Cornell student named 
Robert Morris writes a virus called 
a "worm" that brings the Internet 
to a standstill. At his trial, Morris 
is sentenced to three years' 
probation, assessed a $10,000 fine 
and ordered to perform 400 hours 
of community service. 

1 988. AT81T, which owns the Unix oper- 
ating system, acquires 20 percent of Sun 
Microsystems. Worried that this owner- 
ship will give Sun's machines an advan- 
tage, HP, DEC, IBM and others form a 
standards body called The Archer Group 
(later named Unix International) to 
maintain the Unix standard. These 
moves presage years of standards wars. 

1 988. Microsoft President Jon Shirley 
predicts that OS/2, then jointly pro- 
duced by Microsoft and IBM, will run on 
80 percent of desktop PCs by 1 991 . 
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1 989. After Morino Associates 
and Duquesne Systems merge, 
they christen the new company 
Legent Systems Corp. 

1989. Dun & Bradstreet 
Software, which had acquired 
McCor mack & Dodge in 1983, 
buys M&D's biggest rival. 
Management Science America. 

1 989. IBM releases its first SAA 
application, OfficeVision. 

1 989. HP, Data General and 
Prime establish the Object 
Management Group to standard- 
ize the creation of software for 
object-oriented programming. 



1990 IDC predicts that the 
Macintosh-to-mainframe 
market will grow at an annual 
rate of 56.8 percent over the coming 
five years. 

1 990. IBM first uses the term legacy sys- 
tems to describe systems that present a 
conversion, maintenance or upgrade 
challenge. 

1 990 NCR abandons its proprietary 
mainframe line to concentrate on sys- 
tems built with single or multiple Intel 
processors; a year later, it will be 

swallowed by AT&T, 
and then in 1996 spit 
back out again. 



1990 Intel announces 
a parallel supercom- 
puter using more than 
500 i860 RISC proces- 
sors. By 1996, Intel will 
abandon its super- 
computer efforts. 
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After DEC'S net 
income drops $1.1 billion 
in 1989 to a $2.8 billion 
loss in 1992, founder 
Ken Olsen resigns 
from DEC after 25 
years. 
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1994. In an unsuccessful effort 
to compete with Microsoft in 
the applications market, 
Novell buys WordPerfect and 
Borland Corp.'s QuattroPro 
spreadsheet; Microsoft 
Office soon consolidates 
its hold on the productivity software, and 
Novell sells what's known as WordPerfect 
Office to Corel Corp. in 1996. 

1 994. Network hardware vendors Wellfleet 
(based in Massachusetts) and SynOptics 
(based in California) agree to merge to 
form a company called Bay Networks; 
bicoastal cultural issues flare until it's 
acquired by Ontario-based Northern 
Telecom, with the resulting firm called 
Nortel Networks. 
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' Web addresses start appear- 
ing in advertising campaigns; 
the first may be GT Interactive, 
which uses its URL on marketing 
material for its CD-ROM games. 



1994. Playboy inter- 
views Bill Gates, 
who describes (among 
other things) a wallet 
PC as a small, portable 
PC of the future— "say 
about five years from 
now." 



1996. In the largest IPO until that 

time, AT&T spins 
off its hardware 
division, Lucent Tech- 
nologies , for $3 billion. 



1996. Baby Bells converge again, with SBC Communications Inc. acquiring Pacific 
Telesis Group (and then Ameritech Corp. in 1998) and Bell Atlantic Corp. merging 
with Nynex. 



1998. Compaq buys DEC for $4.5 billion, the 
largest acquisition in the computer industry. 

1 998. In the first six months of the year. Web-related 
mergers total $1 .5 billion. In the first eight months of the 
year, 23 Internet companies raise a record $1.5 billion in 
initial public offerings. 

1998. The Information Technology Association of America 
estimates there are 346,000 open IT positions; in a con- 
tradictory survey, the American Engineering Association 
estimates that the number is closer to 96,000. 

1 998. The Automotive Network Exchange (ANX) is 

launched by the Automotive 
Industry Action Group, linking 
the Big Three American car com- 
panies with 1 0,000 suppliers. 
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1 996. Hewlett-Packard cofounder David Packard dies; on the advice of Stanford 
engineering professor Frederick Terman, he and William Hewlett had established 

their company to take 
advantage of local gradu- 
ates, laying the seeds for 
today's Silicon Valley. 
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1999 In the first six months of 
the year, Web-related mergers 
total S33.4 billion. 
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1 997 In a stock swap worth S3 billion, Compaq acquires Tandem. 

1997. In a record-setting merger, upstart telecom firm Worldcom buys MCI for S36.5 billion. 

1997. A year after Larry Ellison unveiled the idea, network computers arrive on the market with a 
dull thud, doomed by confusion between NCs, NetPCs and Windows-based terminals. 

1997 Dell Computer Corp. sells $1 billion 
worth of computers through its Web 

site , just 18 months after it turned to the Internet as a sales channel. 



In the Internet's 30th year, 
there are now 56,218,000 Internet hosts. 



The First Internet Bank of Indiana, the first full-service 
Internet-only bank, goes online. 



1 999. Hewlett-Packard decides 
to split the company in two — 
the computer division, for which 
the company is best known, and 
the instrumentation division, on 
which the company was origi- 
nally founded (HP's first cus- 
tomer was Walt Disney, for 
whom they built an oscilloscope 
that was used in the 1 940 pro- 
duction of Fantasia). 



Ol 

o 
c 



o • — 

5 -Q 

18 

- ON 
3 V> 

VI 4-> 



c 

Dl 

-a 



s 

ci 
o 
o 



•a 
c 

— o 
= o 

5 S 



Former Senior Editor 
Howard Baldwin extends 
his thanks to Ed Bride, for- 
merly of Software magazine; 
the Computer Industry Al- 
manac; IBM Corp.; and IDC 
for their assistance. 
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Expert Advice 



LESSONS LEARNED FROM PEOPLE IN THE KNOW 



Blues Survivors 



A survey reveals the CIO s rise from crisis to 
confidence. How do we keep it that way? 



BY MICHAEL J. EARL 



ABOUT A DECADE AGO, WHEN 
a collection of CIOs got to- 
gether, it was misery time. They 
felt undervalued, overworked, 
under pressure and above all, 
frustrated. They felt they should be 
leading their organizations to new 
ways of doing business enabled by IT, 
but no one else would lis- 
ten. After all, in the eyes of 
many of their business peers, 
they were techies who should 
be kept in their box, 
making sure the 



Mi 



technology was 
working — 





period. If it wasn't working, well, the 
popular thinking was, we should out- 
source as much as possible and maybe 
appoint a new CIO who knew his or 
her place and was a strong, hard-nosed 
manager. And if this replacement CIO 
wasn't always seeking corporate sup- 
port for another IT standard, an infra- 
structure investment or a new strate- 
gic initiative, but would be quiet and 
invisible, even better! The more that 
CIOs of a decade ago shared their 
frustrations with each other, 
the more depressed 
they became. In fact, 
I once heard a CIO 
remark that he 
would prefer to 
be a divisional 
CEO again and 
gladly take a 50 
percent cut in salary 
too. Even the media 
picked up on the occupa- 
tional malaise, and in 
February 1990, Bus- 
inessWeek carried an 
article suggesting CIO 
means "Career Is Over." 

No longer. A new 
CIO is here, according 
to a survey I have re- 
cently completed of al- 
most 100 CIOs in the 
world's largest com- 
panies (sponsored by 
Egon Zehnder Inter- 
national), including 
the BBC, The Gill- 
ette Co., Smith Kline 
Beecham and Time 
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Warner Inc. This new CIO is unrec- 
ognizable in terms of role, status, 
expectations, capabilities and confi- 
dence when compared with the bleak 
picture of 10 years ago. For starters, 
more than 70 percent of respondent 
CIOs report that they are now on 
their company's main board or exec- 
utive committee. They often take part 
in strategic meetings and generally are 
expected to make contributions on 
business as well as technology issues. 
Another significant trend the survey 
revealed is that 59 percent of CIOs 
report to the CEO or COO, with only 
22 percent following the more tradi- 
tional reporting line to the CFO. In 
other words, the role of CIO, far 
from being on the decline as some 
writers predicted a few years ago, is 
ascending. Indeed, in some senses, 
the role that CIOs have aspired to 
and demanded for years has finally 
materialized. Can they make the most 
of the opportunity? They'll need a 
deeper skill set covering a wider 
range of perspectives on their organ- 
ization if they want to continue 
advancing the CIO's standing 
within their organizations. 

Four Key Orientations 

So what does the modern CIO do and 
where is he or she going next? My 
analysis of CIOs' activities suggests 
that the position remains first and 
foremost that of a technology policy- 
maker, masterminding and oversee- 
ing technology choices, new technol- | 
ogy adoption, corporate rT standards "i 
and information management policies | 
and procedures. Furthermore the CIO % 
is a functional leader, the senior exec- | 
utive presiding over what is still a § 
large function in many corporations t 
and in particular orchestrating con- 
tinuous change in the skills and ' 
organization of IT departments. 

Today's CIO also remains a sys- % 
terns strategist, ultimately responsi- \ 
ble for planning the applications I 
development portfolio and promot- 
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ing new initiatives to exploit technol- 
ogy in changing the way we do busi- 
ness. He or she also still has to focus on 
IT delivery, ensuring top-notch opera- 
tional performance every day. As one 
survey respondent said, "If I don't 
deliver the mail, then I won't be able to 
effect change." 

But two further roles are being de- 
manded of, and fulfilled by, the modern 
CIO. He or she has become a change 
master, often leading projects and cer- 
tainly being considered by the CEO as 
an executive whose responsibilities 
include change management. Some 
even have the term in their title, such as 
director of IT and process change, and 
as one of these CIOs put it, "I'm in the 
business of change." Another observed 
that wherever change programs were 
being implemented, IT was heavily 
involved. Second, at forward-thinking 
organizations, the CIO increasingly is 
a business strategist, participating in 
discussions and activities that determine 
where the business will go in the future 
and how it will compete. CIOs are lead- 
ing experiments and new ventures in 
e-commerce, they are being asked to 
spot and buy relevant Internet startups, 
and some have formal business strate- 
gy responsibilities. 

The CIO was always a technologist, 
responsible for infrastructure planning 
and technology policies. And in the last 
decade, where business has become ever 
more dependent on IT, the CIO survived 
only if she or he was fireproof on deliv- 
ery and service. But now CIOs are 
expected to be able to both craft relevant 
IS strategies and contribute to business 
strategy-making. And increasingly they 
are charged with leading business change 
projects, not to mention transforming 
their own function. They need to bear in 
mind each of these responsibilities and 
how they interact. 

CIOs are upbeat about their position 
and bullish about the corporate context 
they have to work in. Respondents 
report that board or executive commit- 
tee support for IT has increased over the 
last five years, and they believe it will 
continue to grow. The same is true for 
involvement of the board or executive 
committee in IT matters. CIOs surveyed 
report that their corporations have will- 
ingly adopted corporatewide standards, 



policies and application projects, and 
they sense that this trend will continue 
for some years. 

The CIO Skill Set 

To be equipped to cope with the 
demands outlined above, respondent 
CIOs believe three skill sets are vital: 
business know-how, technological con- 
fidence and behavioral skills — the last 
needing to be of an especially high 
order. For example, CIOs stress man- 
aging and facilitating change, personal 
communication skills, leadership, team- 
work, and influencing peers and exec- 
utive teams. In other words, the strat- 
egy and change orientations require 
much deeper and broader soft skills 
than ever before. 

That array of required skills may not 
be surprising, but what is noteworthy 
is how respondents rated different 
types of career experience as a devel- 
opment path for an effective CIO. 
Clearly they all valued substantive 
experience in the IT function — to de- 



velop both technological know-how 
and an understanding of how to man- 
age a specialist function. Those who 
had held the position of CIO before 
deemed this even more valuable than 
did CIOs with other backgrounds. A 
striking finding, however, given the 
business strategist and change agent 
roles now demanded of the CIO, is that 
those who also had been a senior exec- 
utive outside IT, or had run a business 
or business unit as CEO, rated such 
experiences the most useful of all. They 
said that running a business gave them 
perspective on what appropriate IT 
solutions look like and gave them judg- 
ment on when to push hard for change 
and when to relax. 

The Future CIO? 

The survey collected a host of other data, 
but the last question asked respondents 
their opinions on how the CIO's job 
would evolve over the next five years: 



Is the position becoming so demanding 
and challenging that no one person can 
cope, or will individual CIOs continue 
to respond to the rising expectations of 
their corporations? Opinions divided 
almost equally. 

One favored scenario featured a sin- 
gle CIO responsible for technology pol- 
icy-making, business and IS strategy- 
making, running a reliable infrastructure 
and daily operations and leading or facil- 
itating change. The other favored sce- 
nario created two different positions. 
One is the CIO responsible for strategy 
matters, business change and managing 
information as a resource. This last do- 
main is a recognition of the increasing 
importance of knowledge management 
and of the value of content in e-com- 
merce. The second position is that of a 
CTO responsible for technology policy 
and IT operations (and perhaps tech- 
nology forecasting). 

The dual model is emerging in some 
corporations, often where the agendas 
are very wide or where no one ideal 



executive can be found who matches the 
new specification for the CIO. By con- 
trast, the single model may avoid prob- 
lems of ambiguity, conflicts and power- 
games. It is also the sort of position 
many industry watchers have called for 
for several years and the one to which 
would-be CIOs most likely aspire. It cer- 
tainly is a big job and explains why 
salaries of top CIOs are commensurate 
in size to both the increased scope of the 
job and its consequent business risks. I 
find more and more top executives freely 
observing that the CIO has the most 
important job in the corporation, and 
some go on to say, "and they can be paid 
whatever they demand." Can there be a 
better market test of how far the role of 
CIO has come? EOS 



Michael J. Earl is professor of informa- 
tion management at London Business 
School in England. He can be reached at 
mearl@lbs.ac.uk. 



Is the position becoming so demanding and challenging 
that no one person can cope, or will individual CIOs continue 
to respond to the rising expectations of their corporations? 
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A VIEW FROM THE FRONT LINES 



Rebalancing Acts 



To thrive in the next century, CIOs need to 
initiate changes necessary for improving IT 
quality. They can start by bringing customers 
and vendors together. 



BY LEON A. KAPPELMAN 



THE LT. INDUSTRY IS OUT OF BAL- 
ance. In the software industry 
especially, too much power has 
wound up in the hands of 
vendors at the expense of cus- 
tomers. Vendors have succeeded in 
weakening the power of customers by 
often making the cost of switching 
from one vendor's software to that of 
another prohibitive. 

Quality, consistency and simplicity 
are largely lacking in today's software. 
Although change is sorely needed, 
software vendors will not do it 
voluntarily. For one thing, vendors 
believe — mistakenly — that it is not in 
their best interests to change. The 
types of changes we need are usually 
brought about by pain; vendors are 
not experiencing any pain to speak of 
right now, and might not as long as 
they can continue to pass on the cost 
of poor quality to customers. And to 
a great extent, customers aren't overly 
concerned with the imbalance inher- 
ent in the industry either. The econo- 
my is good and there's enough fat in 
the system to obfuscate the waste 
caused by the imbalance. Yet the sta- 
tus quo is not sustainable in the long 
run because of the large percentage 
of waste; software projects, for 
example, have a more than 25 per- 
cent total failure rate. 

Consequently, it's up to CIOs — 
who should know better than anyone 



the pain caused by poor quality — to 
instigate change in the industry. To do 
that, CIOs need to focus on relation- 
ships, not technical issues. That's 



because vendors aren't the enemy. The 
problems and successes in the IT 
industry are the work of three groups: 
vendors, systems professionals and 
end-user customers. Each group needs 
to make some dramatic changes to 
restore balance to the industry. 

Treating the Symptoms 

Y2K is merely a symptom of the 
underlying quality and management 
problems in the IT world. Solving 
Y2K, at best, results in bringing IT 
shops up to where they always should 
have been; at worst, information assets 
just deteriorate further and operating 
costs rise. The so-called "high-tech 
workforce shortage" is largely, but not 
entirely, a symptom of problems with 
quality and management too. 
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In other industries where quality lags, 
external competition and lemon laws 
can serve to bring about change. The 
auto industry, for example, sought 
improvements in quality and manage- 
ment practices only when its financial 
pain from higher-quality, lower-priced 
imports became too great. Lawsuits 
originating from unsafe and shoddy cars 
added to their motivation. 

IT vendors and their lobbyists — pow- 
erful forces for the status quo in the 
high-tech industry — have 
done everything they pos- 
sibly can to minimize their 
Y2K pain through legisla- 
tive limits on their poten- 
tial liabilities. Ethical, 
moral and legal questions of making 
others pay to clean up their mess aside — 
the sad thing is that this course of leg- 
islative action chosen by vendors will 
probably fail to achieve the desired effect 
of less overall financial responsibility. 

But that's not the worst of it. To add 
insult to injury, by inviting legislative 
intervention into the industry, the ven- 
dor community has unduly laid the 
groundwork for a more complicated 
future. We will likely forever more have 
four groups to contend with, unless the 
original three — the vendors, customers 
and systems professionals — can figure 
out how to self-manage and rebalance 
the industry for the betterment of all. If 
these groups become further estranged 
from each other because of these laws, 
the legislative repercussions could 
include licensing and malpractice insur- 
ance for programmers, government- 
mandated standards for high-tech prod- 
ucts and regulatory agencies that police 
IT operations. Impossible, you say? Ask 
the doctors, the auto manufacturers and 
the chemical companies if they thought 
government intrusion was impossible. 

What's the solution? Is there any 
hope? Yes. Within the Society for Infor- 
mation Management, the infrastructure 
complexity reduction working group is 
establishing guidelines for how compa- 
nies can reduce technical complexity and 
thus increase quality. The group) — com- 
prising systems professionals from 
AT&T Corp., Duke Energy Corp., Inter- 
national Paper and Northwestern 
Mutual Life, among others — hopes to 
engage vendors in discussions about 



how they can reduce complexity to- 
gether. Vendors need to act more respon- 
sibly like manufacturers in other indus- 
tries and strive for higher quality and 
interoperability among their products. 

Customers, but most importantly 
CEOs and other end-user executives, also 
need to act more responsibly. They need 
to start managing IT like any other asset 
by paying more attention to IT decisions, 
projects and practices. But the language 
and cultural gap between executive-level 



customers and vendors is very large. The 
Y2K legislation and the threat of litiga- 
tion by end-user companies won't help 
bring vendors and customers together. 
Neither will the further erosion of cus- 
tomers' rights in the pending Uniform 
Computer Information Transactions Act 
(UCITA), an initiative intended to create 
a uniform body of law governing soft- 
ware transactions. (For more details 
about UCITA, see www.2Bguide.com.) 

Bringing the Parties Together 

CIOs need to bridge the information gap 
between customers and vendors. They 
are the best hope for helping customers 
and vendors make the necessary changes 
in their behavior. But first the systems 
professionals need to change their own 
behavior. 

In most cases, systems professionals 
make short-sighted decisions, regardless 
of the long-term life cycle costs to their 
employers. The result is that CIOs cre- 
ate a lot of work for themselves and their 
techie minions in a seemingly endless 
cycle of scrap and buy. If it's quality that 
CIOs are after, they'll have to get rid of 
their scrap-and-buy mentality. 

If CIOs don't get rid of their short- 
sighted focus, someone could do it for 
them. The dynamics of the industry are 
in for a change. Y2K is like a big "we let 
you down, big time" notice from CIOs 
to their employers. As a result, more 
technology spending could fall under the 
purview of executives. Already, Howard 
Rubin, president of Rubin Systems Inc. 
in Pound Ridge, N.Y., and a Meta 
Group research fellow, estimates that 



42 percent of technology budgets are 
controlled by business units and not IT 
departments. That percentage is greater 
than ever before and up from 22 percent 
in 1994. 

If executives drive decision making, 
they could very well become more 
engaged customers. While many CIOs 
view this shift as a threat, it doesn't have 
to be that way. Users and vendors need 
to be more collaborative. CIOs have an 
opportunity to become the linchpin that 
holds together the rela- 
tionship between ven- 
dors and executives. 

In the end, this is a 
good thing. Maybe CIOs 
will finally figure out 
"IT alignment" as well as achieve the 
simplification and quality improvements 
needed in IT environments. While stan- 
dards are part of the solution, much of 
the complexity inherent in software is a 
result of vendors not communicating 
with each other because they believe it's 
best to lock in customers to their prod- 
ucts. CIOs can help change this by think- 
ing long term rather than short term. 

Of course, incentives for CIOs will 
need to reflect a long-term mind-set too. 
Rewards should be linked to the success 
of the enterprise, not the half-imaginary 
ROI of a specific project. If all executives 
want is the hot new thing or some expe- 
dient metric, that's what CIOs will give 
them. As CIOs, it's critical to see past the 
vendor marketing and partial measures 
and stress overall value to the enterprise. 

The most effective way the IT indus- 
try has of minimizing the intervention of 
regulators, legislators and litigators is a 
willingness to change on the part of ven- 
dors and customers, and a proactive, 
customer-oriented high-tech workforce 
that brings vendors and customers 
together in meaningful dialogues aimed 
at the continuous improvement of infor- 
mation assets and the organizations that 
manage them. CIOs are the logical 
choice to lead this effort. Are they up to 
the challenge? BE] 



Leon A. Kappelman is associate direc- 
tor of the Center for Quality and 
Productivity at the University of North 
Texas in Denton and co-chair of the 
Society for Information Management's 
Y2K Working Group. 



If all executives want is the hot new thing or some 
expedient metric, that's what CIOs will give them. 
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Everything Old 
Is New Again 

Take another look at these 
technologies. Though they've 
been around awhile, they have 
an exciting future ahead. 



THE STATE OF THE ART, 
NEW PRODUCTS 
AND STAYING AHEAD 
OF THE CURVE 

Edited by Cheryl Asselin 



BY HOWARD BALDWIN 



TECHNOLOGY IS PUSHING OUT THE BOUND- 
aries of the possible. Its potential is intoxicat- 
ing — except if you're the CIO, who's respon- 
sible for managing this technological event 
horizon as its boundaries become indistinct. 
But that's technology: The more it advances, the more 
tenuous its connections, kind of like the ripple that 
fades after a pebble is dropped into a pond. 

To illustrate this concept, CIO looked at the past, 
present and future of four technologies — handheld 
computing, customer relationship management, out- 
sourcing and peripheral connectivity. Unlike the rip- 
ple, however, these technologies are not dissipating. 
They're gaining momentum, even though they're a long 
way from the pebble that initially propelled them. 

Handheld Computing 

About eight years ago, pen computing was all the rage. 
Every company out there, from NCR Corp. to Grid 
Systems Corp., marketed tablet-and-stylus computers for 
the gamut of users, including mobile professionals and 
factory floor personnel — anyone who found keyboards 
inconvenient. Other companies, such as Apple Computer 
Inc. and Casio Computer Co. Ltd., sold handheld com- 
puters or personal data assistants because they housed 
calendars and to-do lists and contacts. But they all failed, 
either because they were slow or complicated or because 
Doonesbury lampoons made them laughingstocks. 

Into this handheld graveyard walked a ghostbuster 
named Jeff Hawkins, a Grid Systems alumnus who recon- 
sidered what handheld computers should be and 
founded Palm Computing Inc. "Before Hawkins inte- 




grated software and hardware together in the original 
Palm Pilot, systems were self-contained products that 
didn't connect to the desktop," says J. Gerry Purdy, pres- 
ident and CEO of Mobile Insights, a market researcher 
in Mountain View, Calif. 

"People were misfocused on pen-based computing," 
adds Donna Dubinsky, who worked with Hawkins at 
Palm Computing and cofounded with him their new 
company. Handspring Inc., also based in Mountain View. 
"It was like saying 'keyboard-based computing' or 
'mouse-based computing.' Jeff realized it wasn't about 
the pen — it was about making the device small enough 
that you could walk around with it." 

People wanted devices that were small and ready to use, 
and would be complementary to PCs, not supplant them. 
As a result, the Palm computer had no printing capabili- 
ties. "When you put printer drivers in a small device, it 
slows it down," says Dubinsky, remembering that, at the 
time, the idea was so counterintuitive that she and 
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Hawkins couldn't even find investors to 
fund the business. 

Today, those are some very unhappy 
investors, since International Data Corp. 
(a sister company to CIO Communi- 
cations Inc.) estimates that by the end of 
this year at least 5.5 million handhelds 
based on the Palm operating system will 
have shipped since 1 996. In comparison, 
IDC estimates that in that same time 
frame some 3 million Microsoft Windows 
CE devices will have shipped since the 
operating system debuted in 1996. Like 
laptops and PCs before them, Palm com- 
puters have infiltrated the enterprise, and 
knowledgeable CIOs are taking advan- 
tage of their connectivity (see "Handhelds 
Reach Out," CIO, Sept. 15, 1998). 

But we're still in the tin lizzie days of 
handhelds, maintains Purdy. "Wireless 
computing is tolerated more than it's 
embraced. When we get to the point that 
it's so easy to use that it disappears from 
our thinking process, then it will be per- 
vasive." And we're slowly moving in 
that direction: The Palm V has a lithium- 
ion battery that automatically recharges 
in its cradle, whereas earlier versions use 
AA batteries that have to be replaced. 

As for the future, Handspring is focus- 
ing on expandability, says Dubinsky. 
Although when she and Hawkins first 
founded the company — whose products 
use the PalmOS — they expected to cre- 
ate new consumer devices. But they soon 
realized that CIOs and vertical markets 
were crying out for Palm-like computers 
that incorporate GPS systems, expanded 
storage, bar code scanning and other 
capabilities, and they promptly changed 
their focus. 

And will the new cellular telephones 
from Motorola Inc. and Nokia Corp. 
that allow Web access do to Palm com- 
puters what Palm did to pens? Purdy 
says no. "There are voice-centric and 
data-centric differences, and the form- 
factor differences of tall versus wide." 
Eventually, he says, the two will rely on 
technology from the Bluetooth consor- 
tium {wwiv.bluetooth.com), which is 
working on connectivity between wire- 
less devices. "You won't have to put all 
the features of a phone in a computer or 
vice versa; you'll just communicate 
between the two." 



You Can Touch This 

Using software developed at MIT and 
hardware created by Suzuki, virtual 
reality becomes even more real 



TODAY'S VIRTUAL REALITY 
(VR) systems can stimulate 
the senses of vision, hearing 
and motion but still leave users 
feeling untouched. 

This may soon change. Re- 
searchers at MIT's Rapid Auto- 
nomous Machining Laboratory in 
Cambridge, Mass., have developed 
software that allows VR users to 



VIRTUAL REALITY 



touch virtual objects with full three 
dimensional realism. The advance 
has the potential to bring VR one 
step closer to fully represent- 
ing all the intricate aspects 
of the physical world. 

The MIT software, 
when combined 
with "haptic" hard- 
ware developed by 
engineers at Japan's 
Suzuki Motor Corp., 
creates a system that 
could someday let doc 
tors touch replicas 
of body tissue or 
allow engineers to feel spatial rela- 
tionships among parts in a virtual 
vehicle assembly. Some computer 
games already include simple "force 
feedback" haptic systems that simu- 
late physical touch through special 
joysticks, steering wheels, yokes and 
other control devices. The MIT- 
Su/.uki project aims to take the tech- 
nology to the next level. 

Sanjay Sarma, an associate pro- 
fessor at MIT and leader of the 3-D 
haptics project, explains that cur- 
rent haptic interfaces limit VR 
touch presence to just a single point, 
allowing users to experience little 
more than a VR poke. The new 
technology extends the capabilities 
of haptic interfaces by simulating 
the interaction between three- 



dimensional bodies — a user's hand 
and a teacup, or a foot and a foot- 
ball, for example. "Approximating 
a haptic interface as a point is com- 
putationally easier, but the full 
geometry of the tool is ignored and 
much of the realism is lost with it," 
says Sarma. "Our methodology 
enables full three-dimensional mod- 
eling in haptic environments." 

Not surprisingly, haptic systems 
require plenty of processing power. 
MIT's software was designed to 
make the best use of the fastest pro- 
cessors available. "Computer graph- 
ics have become more sophisticated 
thanks to adv ancements 
in rendering techniques 
and computer pro- 
cessing power," 
says Sarma. 
"In a similar 
way, haptic 
development 
will benefit from 
W greater process- 
ing power as well 
as advancements in 
software technology." 
The first real-world application 
of the new technology is a hand- 
and-arm-operated haptic system — 
with motors and gears — that lets 
users create machining tool paths 
for rapid prototyping. The user 
manipulates a cutting tool in vir- 
tual space to teach the machine 
how to cut a specified object. 
Sarma expects even more sophisti- 
cated haptic systems to become 
widely available over the next sev- 
eral years to handle a range of 
industrial, medical and entertain- 
ment applications. "As we crack 
the speed barriers in haptic render- 
ing, I expect more applications to 
crop up, more sales to emerge and 
lower prices as a result." 

-John F.dwards 
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Customer Relationship Management 

Technology has taken CRM far beyond 
just tracking frequent flyer miles. 
Companies can not only compile infor- 
mation on what customers buy from 
the Web, but CRM software lets them 
interact with customers (through e- 
mail or the Web), determine 
who's buying what and fig 
ure out how to create loy- 
alty in customers' hearts. 
The key word here is 
ideally, since on the Web 
your customer is just a 
click away from your 
competitor. 

Those who sleep and eat 
customer relationship manage 
ment disagree on whether its heritage lies 
in databases, contact management sys- 
tems or both. "It's contact management 
on steroids," insists Gayle Crowell, pres- 
ident of the E-Commerce Division of 
E-piphany Inc. 

On the other hand, Martha Rogers, 
partner at the Peppers and Rogers Group 
in Stamford, Conn., and coauthor of 
The One to One Future: Building Re- 




so that you are more likely to ship pack- 
ages when it's easier for FedEx to handle 
the load. Moreover, because you're now 
invested in the relationship, you're prob- 
ably not going to bring in a competitor to 
set up a similar system. 

Crowell and Rogers also don't neces- 
sarily agree on the future of CRM. 
Rogers thinks companies will 
reserve one-to-one marketing 
for their best and most pro- 
fitable customers. "The 
Web-based grocery de- 
livery company does not 
want all customers the way 
its brick-and-mortar coun- 
terparts do," she says. "It 
wants the 12 percent of busy sub- 
urban families with two jobs, pets or a 
pool," noting that these are the people 
who replenish their sundries and groceries 
regularly, the kind who don't count pen- 
nies but do eat prepared foods — those 
with the biggest profit margins. 

Crowell, however, believes CRM will 
go mainstream. "Customer expectations 
are going higher and higher at the same 
time markets are becoming more com- 



"CRM is contact management on steroids." 

-Gayle Crowell, president, E-Commerce Division of E-piphany 



lationsbips One Customer at a Time, 
believes that CRM descended from 
mass-marketing databases. Rogers cites 
four steps to CRM: identifying people, 
differentiating them, asking them ques- 
tions and treating them differently based 
on their answers. "The first three [steps] 
are database marketing. It's when you 
take that fourth step, using the informa- 
tion to do something for that customer 
that [he or she] can't get without starting 
all over, then you've gotten the customer 
to add the value to the relationship." 

Federal Express Corp.'s PowerShip 
system is a perfect example of snagging 
the customer, says Rogers. The shipping 
service lets customers label their packages 
and track their progress from their own 
desktops. "It's gotten you to do all the 
work, and you're thrilled about the whole 
thing." Also, FedEx now knows exactly 
how much you ship and when you ship 
it, and it could conceivably adjust its rates 



petitive," she says. "The mainstream cus- 
tomers want service that's personalized 
and customized. Technology is one of the 
ways you can do that." But she takes the 
idea one step further, suggesting that 
eventually customers will be able to drive 
the creation of products they want 
through CRM interactivity. "When com- 
panies can do a better job communicat- 
ing with the customer, they'll be able to 
create better products and expand their 
business. It will be a competitive advan- 
tage to do so," Crowell says. 

Crowell also envisions Web site visi- 
tors eventually choosing digital shopping 
companions, similar to avatars, to help 
them through a Web site. And they'll 
have a choice of avatars to match their 
personalities: career woman with kids, 
bachelor with pets and so on. "That 
becomes the personalization tool you 
give the customer," notes Crowell. "If 
it's nonintrusive and you're not going to 



misuse it, and you're going to use it to 
save the customer time, the customer 
isn't freaked out by it, and she doesn't 
have to fill out a form. It shows you're a 
company that respects privacy." 

Outsourcing 

It all began with time sharing. You didn't 
buy a computer; you bought time on a 
computer, logging in and running what- 
ever applications you needed. When com- 
puters were expensive, it was an inexpen- 
sive way to access computing cycles. Soon 
computers became less expensive, but 
some CIOs believed computing wasn't 
their core competency. That led to out- 
sourcing, which took off just a decade ago 
(see "10 Years That Shook IT," CIO, 
Oct. 1,1999). 

"With outsourcing, you're talking 
about OPR — other people's resources — 
which have become more valuable than 
other people's money," says Frank 
Casale, president of The Outsourcing 
Institute in Jericho, N.Y. "It's easier for 
most companies to get cash than [it is to 
get] resources." 

But even outsourcing is morphing. Its 
future is the nascent application service 
provider (ASP) category — in which 
companies pay on a subscription basis 
for someone else to run their applica- 
tions and store their data, which they 
can access over the Internet. "Now you 
have startup companies — e-businesses 
that have no back office, don't want one 
and will never have one," says Casale. 
"These companies are establishing rela- 
tionships with service providers to build 
and own their infrastructures from the 
very beginning." In essence, he says, 
their first employee is really somebody 
else's employee who's in shipping or 
logistics or IT. This leaves the e-busi- 
ness — or any business — free to focus on 
the front end, the customers. 

Casale says the ASP trend has been 
dubbed "back to the future" because it 
so closely resembles time sharing. But it 
has a brighter future than time sharing. 
"Companies are realizing that process is 
king. The IT infrastructure, the software, 
the database, the ERP technology — 
they're the underpinning, the drivers. 
But it's not how people will make deci- 
sions. The technology becomes virtual 
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because you don't care whether it's off- 
site or onsite, as long as the deliverable is 
good and the pricing is right." 

"ASPs are doing for applications 
what the Internet did for data," says 
Traver Gruen-Kennedy, chairman of the 
ASP Industry Consortium (a group of 
200 companies led by Citrix Systems 
Inc., and includes AT&T and Sun Micro- 
systems Inc.). "They're providing af- 
fordable and universal access and ubiq- 
uity." The other trend driving ASPs is 
the advancement in the voice and data 
network. "As we move from desktop to 
net-top, people are going to be able to 
use the network the same way the back- 
bone works in a PC," adds Gruen- 
Kennedy. "All the complexity of the net- 
working is removed from the end user. 
The network is instant-on, affordable, 
and I can use it like water." 

The trend toward ASPs is especially 
prevalent at the new dot-coms, says John 
Puckett, CIO ofToysmart.com in Wal- 
tham, Mass. Small companies want to 
be on the Internet without worrying 
about business processes, but they aren't 
interested in building the technology to 
get there. There's a paradox, though, 
Puckett notes. If you're a small company, 
you can't afford an ERP application, 
though you may want to use an ASP to 
get a piece of one, the same way you 
might lease a piece of a Tl line for tele- 
communications. "But ERP takes an 
awful lot of thinking about an individ- 
ual company's processes, whereas eco- 
nomies of scale are geared toward a 
standard implementation." 

In the future, expect more 
highly interwoven outsourc- 
ing partnerships. "It used to 
be that you got low pricing 
[on an outsourcing contract], 
and a year later you're nickel- 
and-dimed to death in the 
upgrades," says Casale. He fore 
sees situations where the ASP will 
have its "skin in the game," in which if 
the company's profit soars, the ASP is 
compensated appropriately (beyond 
what it would get for average returns). 
Casale thinks ASPs have a right to ask, 
How come if we miss a deadline there's 
a penalty, but if profits double, we don't 
get another dime? 



Peripheral Connectivity 

Joe Beyers has been with Hewlett- 
Packard Co. since the Nixon adminis- 
tration, so when you talk to him about 
peripheral connectivity, he can recall 
some horrific stories. Back then every 
proprietary computer had its own plug- 
compatible peripherals, but the challenge 
and expense didn't stop there. "There 
were challenges even with the subelements 
of a single processing system," he notes. 
"In the HP 3000 minicomputer, if you 
wanted one element to talk to another, 



about the utility of each of their tech- 
nologies. Beyers notes that Chai is based 
on standard Internet protocols, 
whereas Jini is proprietary to Sun. 
Waldo argues that Jini is an evolution 
beyond Chai because as it becomes 
widely adopted in the next two years, it 
will encompass not just peripherals but 
services like e-mail and spellchecking. 

David Usechak, program manager 
and chief software engineer for the 
Program Executive Office (PEO) of 
Command, Control and Communi- 



HP's and Sun's projects are aimed at enabling peripherals 
to automatically connect without device drivers. 




you had to write custom code and do 
major integration. Now we have object 
technology and communications proto- 
cols, so all that complexity is hidden." 

Recognizing that, Microsoft Corp. has 
attempted to endow Windows with plug 
and play capabilities, but it hasn't been 
entirely successful: The company first 
announced it for Windows 95, but that 
operating system was no better than ear- 
lier plug and "pray" systems. Then it 
announced those capabilities for Win- 
dows 98, and the jury is still out on that. 

In the meantime, Hewlett-Packard and 
Sun Microsystems are tackling the prob- 
lem of peripheral connectivity on their 
own. Beyers, general manager of HP's 
Internet business unit, is in charge of the 
Chai (like high with a soft ch) Appliance 
project at HP, and Jim Waldo — now a dis- 
tinguished engineer — was the chief 
architect of the Jini project at 
Sun. Both projects are aimed at 
enabling peripherals to auto- 
matically connect without 
device drivers. 

"The intelligence should 
be in the device being talked to, 
not the device doing the talking," 
says Waldo. "The PC doesn't need 
the intelligence to talk to everything it 
might need to talk to." Besides, the more 
innovations you have, the smarter the PC 
needs to be in order to talk to peripherals. 
For CIOs, it's easier if you don't have to 
update everything in your network when 
you update a new device. 

Naturally, Beyers and Waldo disagree 



cations Systems (C3S) for the U.S. Army 
at Fort Monmouth, N.J., looked at both 
technologies because such intelligent 
connectivity would be a boon in the 
field. "Mobility is a key factor for us. 
Continuously and in a random fashion, 
workstations will shut down, go away, 
come back and plug into a network." 
That brings complexity the Army 
doesn't need in battle conditions. For 
example, the Sun workstations the Army 
currently has carry about 50 printer 
drivers. "Wouldn't it be nice not to carry 
any of those?" asks Usechak. "If some- 
body had a new printer, and the Army 
decided to buy it, all I'd have to do is 
deliver it to the field and not worry 
about whether the drivers were there 
and [whether they] worked with that 
workstation." The last thing Usechak 
wants to do is deploy technical support 
people in the middle of a battle. 

The Army is currently testing Jini, 
with plans to deploy its first "digital divi- 
sion" around September 2000. The deci- 
sion to go with Jini was based on the fact 
that it came out first and that it works 
with the Army's existing workstations. 
With the stoicism of a long-suffering 
technophile, Usechak says, "[Jini and 
Chai] don't work together. It's going to 
take a little time for these technologies to 
sort themselves out." But eventually, he 
says, they are going to have to inter- 
operate. HH 

Howard Baldwin is a former senior edi- 
tor at CIO. 
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BOB POULIOT, 53 

Former Senior Vice President of Information Systems, MassMutual Financial Group, a 
financial services company in Springfield, Mass.; now retired. 

MIKE POULIOT, 28 

MIS Project Manager, Norton Co. (a subsidiary of Saint-Gobain Corp. in Paris), a manufac- 
turer of coated and bonded abrasive products in Worcester, Mass. 
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I.T. CAREER PATH 

Bob: Two companies in 30 years; The 
Travelers Insurance Co. (1 969-1 972); 
MassMutual (1972-1999). 
Hike: Two companies in 7 years; 
Andersen Consulting (1993-1997); 
Norton (1997-present). 

FIRST COMPUTER USED 

Bob: RCA 501 System. 
Mike: Commodore 64. 

I.T. TRAINING 

Bob: None. "I had absolutely no train- 
ing until [I went to) Travelers. I was 
an accounting major at Western New 
England College." 



Mike: Yes. Started programming in 
Basic on Commodore 64; in high 
school, took Basic and Pascal classes; 
at Boston College, majored in 
information systems. 

FIRST I.T. JOB /SALARY 

Bob: Programmer trainee, coding 
Cobol programs; $7,500. 
Mike: Staff consultant, working on 
ERP systems; $30,000+. 

WHY I.T. 

Bob: "When I got my accounting 
degree, the one thing I knew after 
four years in accounting was that I 
didn't want to be an accountant. 



Data processing was a new field and 
companies were willing to train you." 
Mike: "I wanted to get into business, 
and at that point business and com- 
puters were a nice combination." 

CAREER ASPIRATIONS 

Bob: "I never had aspirations to reach 
the level I have reached. Back in the 
first 1 0 to 1 5 years, people felt they 
were data processors — it didn't mat- 
ter what business they were working 
in. The business was secondary. That 
has changed." 

Mike: "I could see myself managing a 
business or managing an IT depart- 
ment. I don't want to be in a situation 
where all I know is the technology. I 
want to know the business and the 
business requirements." 

WORKWEEK 

Bob: 45 hours a week. "We're always 
on call, beepers, voice mail." 
Mike: 45-55 hours a week. "I'm also 
getting my MBA part time." 

TECHNOLOGIES THAT 
SURPRISED THEM 

Bob: The Internet. "Even three years 
ago, we would not have been able to 
guess how big it would be." 
Mike: The Internet. "When it first 
came around, I thought it was pretty 
neat. But it didn't even cross my mind 
that you could link four different 
companies through the supply chain, 
everybody could look at everybody 
else's inventory, and now there's a 
totally different way of doing busi- 
ness because of the Internet." 

TECHNOLOGIES THAT 
DISAPPOINTED THEM 

Bob: The paperless office, artificial 
intelligence, voice recognition. 
Mike: Client/server. 

GREATEST TECHNOLOGY 

Bob: The PC. 
Mike: The PC. 

OUTSIDE THE OFFICE 

Bob: Golf, guitar ("Mike's the better 

player"), books, travel. 

Mike: Golf, guitar, MBA course work, 

chess. 
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